irching PAJ 



http://ww\v 19. ipdl.ncipi.go.jp/PAl/resuIt/detail/main/wAAAffa4KN.. 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 1 1-204399 

(43)Date of publication of application : 30.07.1999 

(51)Int.CI. H01L 21/027 

G03F 7/095 
H01L 21/306 



(21) Application number : 10-003205 

(22) Date of filing : 09.01 .1 998 



(71 Applicant : MITSUBISHI ELECTRIC CORP 

(72)Inventor : ISHIBASHI TAKEO 

TOYOSHIMA TOSHIYUKI 
KATAYAMA KEIICHI 
YASUDA NAOKI 



(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a method which can 
exceed the limit in micronization due to wavelength, and can 
form a clean resist pattern satisfactory in pattern form, when 
a resist pattern is formed through exposure. 
SOLUTION: A first resist pattern 1a containing a material 
which generates acid by exposuring is covered with a second 
resist 2 containing crosslinking material by the existence of 
acid. Acid is generated in the first resist pattern 1a through 
exposure, a crosslinking layer 4 is formed on an interface, 
and a second resist pattern 2a fatter than the first resist 
pattern 1a is formed. After that, the second resist 2 is 
peeled off by the use of a solution formed by dissolving 
organic solvents in water, and furthermore cleaned by water. 
As a result of this two-step treatment a clean and fine resist 
pattern is obtained, and thereby the reduction of hole 
diameter and separation width of a resist is enabled. 
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CLAIMS 



[Claim(s)] 

[Claim 1] On a semi-conductor base material, form the 1st resist and pattern formation of this film 
is carried out. The process which forms the 2nd resist which does not dissolve the 1st resist 
pattern on the process which forms the 1st resist pattern which can supply an acid, and this 1st 
resist pattern, and causes crosslinking reaction by existence of an acid, Down stream processing 
which forms the bridge formation film in the interface part of said 2nd resist which touches said 1st 
resist pattern by supply of the acid from said 1st resist pattern, The part of said 2nd resist 
non-constructing a bridge without dissolving the 1st resist pattern The process which forms the 2nd 
resist pattern by multistage story processing which develops with the soluble high solution in which 
is made to dissolve the 2nd resist and it deals, and carries out a rinse with a soluble low solution 
further, The manufacture approach of the semiconductor device characterized by having the 
process which etches said semi-conductor base material by using this 2nd resist pattern as a mask. 
[Claim 2] It is the manufacture approach of the semiconductor device according to claim 1 
characterized by for the high solution of said solubility being a solution which mixed alcohols or a 
water-soluble organic solvent in water in the range in which the 1st resist is not dissolved, and the 
low solution of said solubility being water. 

[Claim 3] Said alcohols are the manufacture approaches of the semiconductor device according to 
claim 2 characterized by being a methanol, ethanol, propanol, or a butanol. 

[Claim 4] Said water-soluble organic solvent is the manufacture approach of the semiconductor 
device according to claim 2 characterized by being N-methyl pyrrolidone, 2-heptanone, or an 
acetone. 

[Claim 5] The high solution of said solubility is the manufacture approach of the semiconductor 
device according to claim 1 characterized by containing a surfactant. 

[Claim 6] Said 1st resist is the manufacture approach of the semiconductor device according to 

claim 1 characterized by being the resist which generates an acid by exposure. 

[Claim 7] Said 1st resist is the manufacture approach of the semiconductor device according to 

claim 1 characterized by being the resist which generates an acid by heat-treatment. 

[Claim 8] Said 1 st resist is the manufacture approach of the semiconductor device according to 

claim 1 characterized by being the resist which generates an acid by exposure and heat-treatment. 

[Claim 9] Said 1st resist is the manufacture approach of the semiconductor device according to 

claim 1 characterized by being a resist containing an acid. 

[Claim 10] The manufacture approach of the semiconductor device according to claim 1 
characterized by enabling it to supply an acid by performing surface treatment for said 1st resist 
pattern by the acid liquid or the sour gas. 

[Claim 11] The manufacture approach of the semiconductor device according to claim 1 
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characterized by forming said bridge formation film in the 1st resist pattern front face of said 
predetermined field by exposing the predetermined field of said 1st resist pattern alternatively, and 
heating it. 

[Claim 12] The manufacture approach of the semiconductor device according to claim 1 
characterized by forming said bridge formation film in 1st resist front face other than said 
predetermined field by irradiating an electron beam alternatively to the predetermined field of said 
1st resist pattern. 

[Claim 13] Said 1st resist is the manufacture approach of the semiconductor device according to 
claim 1 characterized by being the resist formed from the mixture of novolak resin and a 
naphthoquinonediazide system sensitization agent 

[Claim 14] Said 1st resist is the manufacture approach of the semiconductor device according to 
claim 1 characterized by being a chemistry magnification mold resist using ultraviolet rays, EB 
(electron ray), or the device in which an acid is generated by the exposure of an X-ray. 
[Claim 15] Said 2nd resist is water-soluble resin, the water-soluble resin which causes crosslinking 
reaction by existence of an acid, a water-soluble cross linking agent, or the manufacture approach 
of the semiconductor device according to claim 1 characterized by being such mixture. 
[Claim 16] Said water-soluble resin is the manufacture approach of the semiconductor device 
according to claim 15 characterized by being one kind of polyacrylic acid, a polyvinyl acetal, a 
polyvinyl pyrrolidone, polyvinyl alcohol, polyethyleneimine, a styrene maleic anhydride copolymer, a 
polyvinyl amine, the poly allylamine, oxazoline radical content water soluble resin, water-soluble 
urethane, a water-soluble phenol, water-soluble epoxy, water-soluble melamine resin, a 
water-soluble urea-resin, an alkyd resin, sulfonamides, and these salts, or two kinds or more of 
mixture. 

[Claim 17] Said water-soluble cross linking agent is the manufacture approach of the semiconductor 
device according to claim 1 5 characterized by being one kind of amino system cross linking agents, 
such as urea system cross linking agents, such as melamine system cross linking agents, such as a 
melamine derivative and a methylol melamine derivative, a urea derivative, a methylolurea derivative, 
an ethylene urea carboxylic acid, and a methylol ethylene urea derivative, and benzoguanamine, 
glycoluryl, and isocyanate, or two kinds or more of mixture. 

[Claim 18] The manufacture approach of the semiconductor device according to claim 1 
characterized by controlling reacting weight with said 1st resist pattern by adjusting the degree of 
acetalization of this polyvinyl-acetal resin, using polyvinyl-acetal resin as the 2nd resist. 
[Claim 19] The manufacture approach of the semiconductor device according to claim 15 
characterized by controlling reacting weight with the 1st resist pattern by adjusting the amount of 
mixing of said water-soluble cross linking agent as said 2nd resist using the mixture of water-soluble 
resin and a water-soluble cross linking agent. 

[Claim 20] Said 2nd resist is the manufacture approach of the semiconductor device according to 
claim 15 characterized by containing the mixture of one kind of plasticizer, or a two or more kind 
plasticizer as an additive further. 

[Claim 21] Said 2nd resist is the manufacture approach of the semiconductor device according to 
claim 15 further characterized by mixing the mixture of one kind of surfactant, or two or more kinds 
of surfactants. 

[Claim 22] The manufacture approach of the semiconductor device according to claim 15 
characterized by using the mixed solvent of water-soluble solvents, such as water or water, alcohol, 
and N-methyl pyrrolidone, as a solvent of said 2nd resist. 

[Claim 23] The semiconductor device characterized by manufacturing by the manufacture approach 
of a semiconductor device according to claim 1 to 22. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In a semi-conductor process, in case this invention forms a resist pattern, it 
relates to the formation approach of the detailed separation resist pattern which reduces the 
separation size or hole opening size of a pattern, the manufacture approach of the semiconductor 
device using the processing approach of realizing surface roughening of the detailed separation 
pattern side attachment wall after etching, and the semiconductor device manufactured by this 
manufacture approach. 
[0002] 

[Description of the Prior Art] Wiring and separation width of face which are required of a 
manufacture process are made detailed very much with high integration of a semiconductor device. 
Generally, formation of a detailed pattern forms a resist pattern with a photolithography technique, 
and is performed by the approach of etching the various thin films of a substrate by using the 
formed resist pattern as a mask after that. 

[0003] Therefore, in detailed pattern formation, a photolithography technique becomes very 
important. The photolithography technique consists of resist spreading, mask alignment, exposure, 
and development, and the limitation has produced it from constraint of exposure wavelength in 
detailedHzation to detailed-izing. 

[0004] Therefore, as the formation approach of the detailed resist pattern exceeding the limitation 
of the photolithography technique by the conventional exposure, technique, such as JP,6-250379,A 
and JP,7-134422,A, is proposed and such technique uses the counter diffusion of the resinous 
principle of the 1st resist and the 2nd resist. However, by these approaches, the meltable 
photoresist ingredient is used for the organic solvent in which is made to dissolve the 1st resist and 
it deals as the 2nd resist, and there is a problem into which the 1st resist pattern is made to 
transform. 

[0005] Moreover, the art which exfoliates the 2nd resist exposes the 2nd resist, generates an acid, 
and is carrying out dissolution removal of the 2nd resist using the developers (alkaline developers, 
such as a TMAH (tetramethylammonium hydrate) water solution, or xylene) in which are made to 
dissolve the 2nd resist and it deals. However, it may solubilize by exposing also to the 1st resist 
which is a substrate at the time of exposure of the 2nd resist. Since the 1st solubilized resist 
becomes meltable to the solution in which is made to dissolve the 2nd resist and it deals, its 
possibility that the 1st resist will be dissolved at the time of dissolution removal of the 2nd resist is 
high, and its margin as a process is small. 

[0006] Moreover, when the polyvinyl alcohol of a publication is used for JP,6~250379,A as the 2nd 
resist in order to develop negatives only with that the effectiveness is small, that the pattern 
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configuration after processing is bad, and water, sufficient washing is not performed, but 
development residue, such as silverfish, tends to remain on a pattern, and the problem which 
generates a pattern defect etc. remains at the time of etching in degree process. 
[0007] 

[Problem(s) to be Solved by the Invention] As explained above, it was very difficult to form the 
detailed resist pattern exceeding the limitation of the wavelength with the photolithography 
technique by the conventional exposure. Moreover, although the technique of making pattern 
formation exceeding a wavelength limitation possible is also proposed, some problems remain and it 
is difficult to apply to actual semi-conductor manufacture. This invention offers the technique of 
realizing detailed separation resist pattern formation which makes pattern formation exceeding a 
wavelength limitation possible, in detailed-izing of a separation pattern and a hole pattern. 
Furthermore, this invention is excellent in a pattern configuration, and offers the very pure pattern 
formation technique in which residues, such as silverfish, do not remain. Furthermore, the 
semiconductor device using these detailed separation resist pattern formation techniques is offered. 

[0008] 

[Means for Solving the Problem] On a semi-conductor base material, the manufacture approach of 
the 1st semiconductor device this invention forms the 1st resist, and carries out pattern formation 
of this film. The process which forms the 2nd resist which does not dissolve the 1st resist pattern 
on the process which forms the 1st resist pattern which can supply an acid, and this 1st resist 
pattern, and causes crosslinking reaction by existence of an acid, Down stream processing which 
forms the bridge formation film in the interface part of said 2nd resist which touches said 1st resist 
pattern by supply of the acid from said 1st resist pattern, The part of said 2nd resist 
non-constructing a bridge without dissolving the 1st resist pattern It has the process which forms 
the 2nd resist pattern by multistage story processing which develops with the soluble high solution 
in which is made to dissolve the 2nd resist and it deals, and carries out a rinse with a soluble low 
solution further, and the process which etches said semi-conductor base material by using this 2nd 
resist pattern as a mask. 

[0009] Moreover, the manufacture approach of the 2nd semiconductor device this invention is the 
solution with which the soluble high solution mixed alcohols or a water-soluble organic solvent in 
water in the manufacture approach of said 1st semiconductor device in the range in which the 1st 
resist is not dissolved, and the low solution of said solubility is water. 

[0010] Moreover, in the manufacture approach of said 1st semiconductor device, the alcohols of the 
manufacture approach of the 3rd semiconductor device this invention are a methanol, ethanol, 
propanol, or a butanol. 

[0011] Moreover, in the manufacture approach of said 1st semiconductor device, the water-soluble 
organic solvent of the manufacture approach of the 4th semiconductor device this invention is 
N-methyl pyrrolidone, 2-heptanone, or an acetone. 

[0012] Moreover, in the manufacture approach of the 5th semiconductor device this invention, in the 
manufacture approach of said 1st semiconductor device, a soluble high solution contains a 
surfactant. 

[0013] Moreover, the manufacture approach of the 6th semiconductor device this invention is a 
resist in which the 1st resist generates an acid by exposure in the manufacture approach of said 1st 
semiconductor device. 

[0014] Moreover, the manufacture approach of the 7th semiconductor device this invention is a 
resist in which the 1st resist generates an acid by heat-treatment in the manufacture approach of 
said 1st semiconductor device. 

[0015] Moreover, the manufacture approach of the 8th semiconductor device this invention is a 
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resist in which the 1st resist generates an acid by exposure and heat-treatment in the manufacture 
approach of said 1st semiconductor device. 

[0016] Moreover, the manufacture approach of the 9th semiconductor device this invention is a 
resist in which the 1st resist contains an acid in the manufacture approach of said 1st 
semiconductor device. 

[0017] Moreover, the manufacture approach of the 10th semiconductor device this invention 
enables it to supply an acid in the manufacture approach of said 1st semiconductor device by 
performing surface treatment for the 1st resist pattern by the acid liquid or the sour gas. 
[0018] Moreover, the manufacture approach of the 11th semiconductor device this invention forms 
said bridge formation film in the 1st resist pattern front face of said predetermined field by exposing 
the predetermined field of the 1st resist pattern alternatively, and heating it in the manufacture 
approach of said 1st semiconductor device. 

[0019] Moreover, the manufacture approach of the 12th semiconductor device this invention forms 
said bridge formation film in 1st resist pattern front face other than said predetermined field in the 
manufacture approach of said 1st semiconductor device by irradiating an electron beam alternatively 
to the predetermined field of the 1st resist pattern. 

[0020] Moreover, the manufacture approach of the 13th semiconductor device this invention is the 
resist in which the 1st resist was formed from the mixture of novolak resin and a 
naphthoquinonediazide system sensitization agent in the manufacture approach of said 1st 
semiconductor device. 

[0021] Moreover, the manufacture approach of the 14th semiconductor device this invention is a 
chemistry magnification mold resist using the device in which the 1st resist generates an acid by the 
exposure of ultraviolet rays, EB (electron ray), or an X-ray, in the manufacture approach of said 1st 
semiconductor device. 

[0022] Moreover, the manufacture approaches of the 15th semiconductor device this invention are 
the water-soluble resin from which the 2nd resist starts crosslinking reaction by existence of a 
water-soluble cross linking agent or an acid, water-soluble cross linking agents, or such mixture in 
the manufacture approach of said 1 st semiconductor device. 

[0023] Moreover, in the manufacture approach of said 15th semiconductor device, the water-soluble 
resin of the manufacture approach of the 1 6th semiconductor device this invention is one kind of 
polyacrylic acid, a polyvinyl acetal, a polyvinyl pyrrolidone, polyvinyl alcohol, polyethyleneimine, a 
styrene maleic anhydride copolymer, a polyvinyl amine, the poly allylamine, oxazoline radical content 
water soluble resin, water-soluble urethane, a water-soluble phenol, water-soluble epoxy, 
water-soluble melamine resin, a water-soluble urea-resin, an alkyd resin, sulfonamides, and these 
salts, or two kinds or more of mixture. 

[0024] Moreover, in the manufacture approach of said 15th semiconductor device, the water-soluble 
cross linking agents of the manufacture approach of the 17th semiconductor device this invention 
are one kind of amino system cross linking agents, such as urea system cross linking agents, such as 
melamine system cross linking agents, such as a melamine derivative and a methylol melamine 
derivative, a urea derivative, a methylolurea derivative, an ethylene urea carboxylic acid, and a 
methylol ethylene urea derivative, and benzoguanamine, glycoluryl, and isocyanate, or two kinds or 
more of mixture. 

[0025] Moreover, the manufacture approach of the 1 8th semiconductor device this invention 
controls reacting weight with said 1st resist pattern by adjusting the degree of acetalization of this 
polyvinyl-acetal resin in the manufacture approach of said 15th semiconductor device, using 
polyvinyl-acetal resin as the 2nd resist. 

[0026] Moreover, the manufacture approach of the 19th semiconductor device this invention 
controls reacting weight with the 1st resist pattern as the 2nd resist in the manufacture approach of 
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said 15th semiconductor device using the mixture of water-soluble resin and a water-soluble cross 

linking agent by adjusting the amount of mixing of said water-soluble cross linking agent. 

[0027] Moreover, in the manufacture approach of the 20th semiconductor device this invention, in 

the manufacture approach of said 15th semiconductor device, the 2nd resist contains the mixture of 

one kind of plasticizer, or two or more kinds of plasticizers as an additive further. 

[0028] Moreover, in the manufacture approach of the 21st semiconductor device this invention, in 

the manufacture approach of said 15th semiconductor device, the 2nd resist mixes the mixture of 

one kind of surfactant, or two or more kinds of surfactants further. 

[0029] Moreover, the manufacture approach of the 22nd semiconductor device this invention uses 
the mixed solvent of water-soluble solvents, such as water or water, alcohol, and N-methyl 
pyrrolidone, as a solvent of the 2nd resist in the manufacture approach of said 15th semiconductor 
device. 

[0030] Moreover, the 1st semiconductor device of this invention is manufactured by the 
manufacture approach of the semiconductor device a publication to either [ said ] the 1st thru/or 
22. 

[0031] 

[Embodiment of the Invention] Gestalt 1. drawing 1 of operation is drawing showing the example of 
the mask pattern for forming the target resist pattern by which detailed separation was carried out 
by this invention, in drawing 1 (a), the mask pattern 100 of a detailed hole and drawing 1 (b) show 
the mask pattern 200 of a detailed tooth space, and drawing 1 (c) shows the pattern 300 of the 
remnants of isolation. Drawing 2 and drawing 3 are the process-flow Figs, for explaining the detailed 
separation resist pattern formation approach of the gestalt 1 implementation this invention. 
[0032] First, the detailed separation resist pattern formation approach of the gestalt this operation 
and the manufacture approach of the semiconductor device using this are explained, referring to 
drawing 1 thru/or drawing 2 . As drawing 2 (a) shows, the 1st resist 1 which generates an acid from 
the interior by suitable heat-treatment is applied to the semi-conductor substrate (semiconductor 
wafer) 3 (about 0.7-1.0 micrometers in for example, thickness). This 1st resist 1 is applied to 
semi-conductor substrate top 3 with a spin coat etc., next gives Puri **-KU (it is heat treatment for 
about 1 minute at 70-110 degrees C), and evaporates the solvent in the 1st resist 1. 
[0033] Next, in order to form 1st resist pattern 1a, g line, i line or Deep-UV, a KrF excimer, an ArF 
excimer, EB (electron ray), X-ray, etc. carry out projection exposure using the mask containing a 
pattern as shown in drawing 1 using the light source corresponding to the sensitization wavelength 
of the 1st applied resist 1. 

[0034] Either a positive type or negative resist is [ that what is necessary is just a resist using the 
device which it is not limited and an acidic component generates inside a resist by the exposure of 
heat-treatment or light / that what is necessary is just the resist which generating of an acid 
produces by the exposure of a KrF excimer, an ArF excimer, EB (electron ray), X-ray, etc. ] OK as 
especially the 1st resist 1 used here. For example, as the 1st resist 1, the positive resist which 
consists of novolak resin and a naphthoquinonediazide system sensitization agent is mentioned. 
Furthermore, if it is a resist ingredient using the system of reaction which is possible also for 
application of the chemistry magnification mold resist using the device in which an acid is generated 
by exposure, as the 1st resist 1, and generates an acid by exposure, it will not be limited especially. 
[0035] After exposing the 1st resist 1, if needed, PEB (exposure afterbaking) is performed (for 
example, PEB temperature: 50-130 degrees C), and the resolution of a photoresist is raised. Next, 
negatives are developed using an about 0.05 to 3.0 wt% [, such as TMAH (tetramethylammonium 
hydroxide), ] alkali water solution. Drawing 2 (b) shows 1st resist pattern 1a formed in this way. 
[0036] After performing a development, postdeveloping BEKU may be performed if needed (baking 
temperature is 60-120 degrees C and about 60 seconds). Since this heat treatment influences next 
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crosslinking reaction, it is desirable to combine with the 1st resist to be used or the 2nd resist 
ingredient, and to set it as suitable temperature. The above is the same as that of formation of the 
resist pattern by the general resist process as a process, if the point of using the 1st resist 1 which 
generates an acid is set aside. 

[0037] Next, as shown in drawing 2 (c), the 2nd resist 2 dissolved in the water which does not 
dissolve the 1st resist 1 shown in drawing 1 or water, and the mixed solution of a water soluble 
solvent is applied including the compound of cross-linking which constructs a bridge by existence of 
an acid on the semi-conductor substrate 1. If spreading to homogeneity is possible for the method 
of application of the 2nd resist 2 on 1st resist pattern 1a, it can also be applied by not being limited 
especially and immersed into spreading by the spray, or the 2nd resist solution (dipping). 
[0038] Next, this is prebaked after spreading of the 2nd resist 2 if needed (for example, 85 degrees 
C, about 60 seconds), and the layer of the 2nd resist 2 is formed. 

[0039] Next, as shown in drawing 2 (d), 1st resist pattern 1a formed in the semi-conductor 
substrate 1 and the 2nd resist 2 formed on this are heat-treated (it is written as MB mixing BEKU 
and if needed [ following ].). Whenever [ stoving temperature ] carries out 85-150 degrees C, 
promotes diffusion of the acid from the 1st resist pattern 1a, supplies into the 2nd resist 2, and 
generates crosslinking reaction in the interface of the 2nd resist 2 and 1st resist pattern 1a, for 
example. MB temperature / time amount in this case are for example, 85-150 degrees C / 60 - 120 
seconds, and should just set up the optimal conditions with the class of resist ingredient to be used, 
and the thickness of the reaction layer to need. 

[0040] Next, as shown in drawing 2 (e), the 2nd resist 2 which is not constructing a bridge is 
exfoliated by the mixed solution of the water which does not dissolve 1st resist pattern 1a, and a 
water-soluble organic solvent (for example, propanol) washing first, and washing with water next and 
drying. It becomes possible to obtain the resist pattern to which the area of contraction or an 
isolated remnants pattern was expanded for a hole bore or separation width of face by the above 
processing. 

[0041] That what is necessary is just to set up in about 1~30wt%, the concentration of the propanol 
to water is the range which does not dissolve the 1st resist, and should just make the part of the 
2nd resist non-constructed a bridge the range dissolved enough. It is also the same as when mixing 
other water-soluble organic solvents mixed in water. 

[0042] In the above, by the detailed resist pattern formation approach explained with reference to 
drawing 2 , after forming the layer of the 2nd resist 2 on 1 st resist pattern 1a, how to diffuse an acid 
to the 2nd resist 2 out of 1st resist pattern 1a by suitable heat-treatment was explained. 
[0043] Next, instead of heat-treatment, in advance of heat-treatment, an acid is generated by 
exposure and how to diffuse is explained. Drawing 3 is a process-flow Fig. for explaining the 
formation approach of the detailed separation resist pattern in this case. First, since the process of 
drawing 3 (a) - (c) is the same as that of drawing 2 R> 2 (a) - (c), it omits explanation. In addition, as 
the 1st resist 1, application of the chemistry magnification resist using the device in which an acid is 
generated by exposure is also possible in this case. In a chemistry magnification resist, the 
magnification reaction which the generation reaction of the acid catalyst by light, an electron ray, an 
X-ray, etc. occurs, and is triggered by the catalyst of the generated acid is used. 
[0044] Next, as shown in drawing 3 (d), a semi-conductor substrate is again exposed completely by 
g line or i line of Hg lamp, an acid is generated in 1st resist pattern 1a, and after forming the layer of 
the 2nd resist 2 shown by drawing 3 (c), as this shows drawing 3 (e), the bridge formation layer 4 is 
formed in the interface of the 2nd resist 2 which touches 1st resist pattern 1a. 
[0045] What is necessary is the light source used for the exposure at this time to be possible also 
for using Hg lamp, a KrF excimer, an ArF excimer, etc., and not to be limited by exposure especially 
if generating of an acid is possible for it, and just to expose it using the light source and light 
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exposure according to the sensitization wavelength of the 1st used resist according to the 
sensitization wavelength of the 1st resist. 

[0046] Thus, it exposes after spreading of the 2nd resist 2, and an acid is generated in 1st resist 
pattern 1a, and by adjustment of light exposure, since the amount of the acid generated in 1st resist 
pattern 1a in order to expose 1st resist pattern 1a in the condition of having been covered with the 
2nd resist 2 is correctly controllable in the large range, the thickness of the bridge formation layer 4 
can control it with a sufficient precision by the example of drawing 3 . 

[0047] Next, if needed, the semi-conductor substrate 1 is heat-treated (for example, 60-130 
degrees C t mixing BEKU), diffusion of the acid from the 1st resist pattern 1a is promoted, it supplies 
into the 2nd resist 2 and crosslinking reaction is promoted in the interface of the 2nd resist 2 and 
the 1st resist pattern 1. It is 60-130 degrees C / 60 - 120 seconds, and MB temperature / time 
amount in this case should just set up the optimal conditions with the class of resist ingredient to be 
used, and the thickness of the bridge formation layer 4 to need. 

[0048] It is formed into the 2nd resist 2 so that the bridge formation layer 4 which caused 
crosslinking reaction may cover 1st resist pattern 1a with this mixing BEKU. 

[0049] Next, the process of drawing 3 (f) is the same as that of drawing 2 (e). It becomes possible to 
obtain the resist pattern to which a hole bore or the separation width of face of the Rhine pattern 
was reduced, or the area of an isolated remnants pattern was expanded by the above processing. 
[0050] In addition, like the approach explained with reference to drawing 3 , the process which 
generates an acid component in 1st resist pattern 1a by exposure is suitable, when the 1st resist 1 
and 2nd resist 2 to apply have low reactivity, when the thickness of the bridge formation layer to 
need is comparatively thick, or especially when equalizing crosslinking reaction. 

[0051] Here, the ingredient used for the 2nd resist 2 is explained. As the 2nd resist 2, the mixture of 
two or more kinds of mixture, independent or independent or two or more kinds of mixture of a 
water-soluble cross linking agent of the water soluble resin of cross-linking or a water-soluble-resin 
constituent, and a cross linking agent is used. When using mixture as the 2nd resist 2, those 
ingredient presentations are not limited by the class of the 1st resist 1 to apply, or the set-up 
reaction condition that what is necessary is just to especially set up the optimal presentation. 
[0052] As an example of the water-soluble-resin constituent used for the 2nd resist 2 
Polyvinyl-acetal resin, polyvinyl alcohol resin as shown in drawing 4 , Polyacrylic resin, oxazoline 
content water soluble resin, aquosity urethane resin, Poly allylamine resin, polyethyleneimine resin, 
polyvinyl amineresin, Water-soluble phenol resin, a water-soluble epoxy resin, polyethyleneimine 
resin, Especially a styrene-maleic-acid copolymer etc. is effective, and under acidic component 
existence, crosslinking reaction is produced or crosslinking reaction does not arise, or when low, it 
will not be limited especially if mixing with a water-soluble cross linking agent is possible. Moreover, 
it is effective even if it uses these independently, and it uses as mixture. 

[0053] You may use as one kind or two kinds or more of mixture, and these water soluble resin can 
be suitably adjusted by reacting weight with a substrate resist, a reaction condition, etc. Moreover, it 
is the purpose which raises the solubility to water, and you may use by making these water soluble 
resin into salts, such as a hydrochloride. 

[0054] Next, although amino system cross linking agents, such as urea system cross linking agents, 
such as melamine system cross linking agents, such as a melamine derivative as shown in drawing 5 
, and a methylol melamine derivative, a urea derivative, a methylolurea derivative, an ethylene urea, 
an ethylene urea carboxylic acid, and a methylol ethylene urea derivative, isocyanate, 
benzoguanamine, and glycoluryl, etc. are specifically effective as a water-soluble cross linking agent 
which can be used for the 2nd resist 2, it will not be limited especially if it is the water-soluble cross 
linking agent which produces bridge formation with an acid. 

[0055] Furthermore, as a water-soluble concrete resist ingredient used for the 2nd resist 2, it is 
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effective independent or independent or to also mix and use [ of the water soluble resin mentioned 
above / of the water-soluble cross linking agent similarly mentioned above into mixture ] mixture 
mutually. For example, specifically as a water-soluble cross linking agent, a methoxy methylol 
melamine or an ethylene urea can be mixed and used, using polyvinyl-acetal resin as a 
water-soluble-resin constituent. In this case, since mutual solubility is high, it excels in the 
preservation stability of a mixed solution. In addition, it will not be limited especially if it is the 
ingredient which is meltable to water solubility or the water-soluble solvent which does not dissolve 
the 1st resist pattern as for the ingredient applied to the 2nd resist, and produces crosslinking 
reaction under existence of an acid component. 

[0056] In addition, although it is as having explained previously that acid generating by the 
re-exposure to 1st resist pattern 1a is not performed, but crosslinking reaction can be realized only 
by heat-treatment, it is desirable to choose a suitable reactant high ingredient as the 2nd resist 2 in 
this case, and to perform suitable heat-treatment (for example, 85-150 degrees C). As an example 
in this case, an ethylene urea, polyvinyl alcohol and an ethylene urea, or the water-soluble ingredient 
constituent that mixed these at a suitable rate can be mentioned to polyvinyl-acetal resin. 
[0057] It is important for control of the crosslinking reaction of 1st resist pattern 1a and the 2nd 
resist 2 to control the thickness of the bridge formation layer 4 formed on 1st resist pattern 1a. As 
for control of crosslinking reaction, it is desirable to optimize according to the reactivity of the 1st 
resist and the 2nd resist to apply, the configuration of 1st resist pattern 1a, the thickness of the 
crosslinking reaction layer 4 to need, etc. 

[0058] Control of the crosslinking reaction of the 1st resist and the 2nd resist has the technique by 
adjustment of process conditions, and the technique of adjusting the presentation of the 2nd resist 
ingredient. 

[0059] The technique of adjusting (2) MB (mixing BEKU) temperature and the processing time which 
adjust the light exposure to the (1) 1st resist pattern as the process control technique of 
crosslinking reaction is effective. It is possible to heat and to control the thickness of a bridge 
formation layer especially, by adjusting the time amount which constructs a bridge, and it is the 
technique in which a reaction controllability is very high. 

[0060] Moreover, the technique of adjusting reacting weight with the 1st resist is effective by mixing 
the water-soluble cross linking agent suitable as technique for (3) (4) which adjusts reacting weight 
with 1st resist by mixing two or more kinds of suitable water soluble resin, and adjusting the mixing 
ratio water soluble resin which adjusts the ingredient presentation used for the 2nd resist, and 
adjusting the mixing ratio. 

[0061] However, control of such crosslinking reaction is what would be determined unitary last. (1) 
Reactivity of the 2nd resist ingredient and the 1st resist ingredient to apply, (2 It is necessary to 
take into consideration and determine conditions with various configuration of the 1st resist pattern, 
thickness, thickness of the cross linking agent layer to (3) Need, usable exposure conditions or (4) 
heat-treatment (MB) conditions, (5) spreading conditions, etc.) When, especially as for the reactivity 
of the 1st resist and the 2nd resist, the presentation of the 1st resist ingredient shows being 
influenced, therefore it actually applies this invention, it is desirable to take into consideration the 
factor mentioned above and to optimize the 2nd resist ingredient constituent. Therefore, especially 
the class and its presentation ratio of the water-soluble ingredient used for the 2nd resist are not 
limited, and are optimized and used according to the class of ingredient to be used, heat treatment 
conditions, etc. 

[0062] In addition, plasticizers, such as ethylene glycol, a glycerol, and triethylene glycol, may be 
added to the 2nd resist ingredient as an additive, moreover, the 2nd resist ingredient — being 
related — a purpose [ top / membrane formation disposition ] — carrying out — the surfactant by 
3M company, for example, Fluorad, and Mitsuhiro — formation — water-soluble surfactants, such as 
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[0063] Next, the solvent used for the 2nd resist is explained. The water solution containing water or 
a water-soluble organic solvent is used for the solvent of the 2nd resist. It will not be limited 
especially if it is the solvent which it is required not to dissolve the 1st resist pattern and to fully 
dissolve a water-soluble ingredient further, and fills this. 

[0064] For example, what is necessary is just to use the independence of water-soluble organic 
solvents, such as alcoholic solvent, such as water (pure water) or water, and IPA, or N-methyl 
pyrrolidone, or a mixed solution with water as a solvent of the 2nd resist. What is necessary is it to 
be possible to use alcohols, such as ethanol, a methanol, and isopropyl alcohol, 

gamma-butyrolactone, an acetone, etc., and just to mix in the range which does not dissolve the 1st 
resist pattern as a solvent mixed in water, according to the solubility of the ingredient used for the 
2nd resist, if it is water solubility, and it is not limited especially and an example is given. 
[0065] Although the above example explained how to form a detailed resist pattern all over the 
semi-conductor substrate 1 next, how to form a detailed resist pattern alternatively only in the 
request field of the semi-conductor substrate 1 is explained. Drawing 6 is the process-flow Fig. of 
the manufacture approach in this case. 

[0066] Drawing 6 (a) The process of - (c) is the same as the process of drawing 3 (a) - (c). As 
shown in drawing 6 (c), after forming the layer of the 2nd resist 2, as shown in drawing 6 (d), it 
shades with a gobo 5, some semi-conductor substrates 3 are again exposed by g line or i line of Hg 
lamp to the selected field, and an acid is generated in 1st resist pattern 1a. This forms the bridge 
formation layer 4 in the interface of the 2nd resist 2 which is exposed and touches 1st resist 
pattern 1 a in ******, as shown in drawing 6 (e). 

[0067] Since the process of subsequent drawing 6 (f) is the same as the process of drawing 3 (f), 

explanation is omitted. Thus, as shown in drawing 6 (f), in the field in which the semi-conductor 

substrate 3 was chosen, it is able to form the bridge formation layer 4 on 1st resist pattern 1a, and 

to make it not to form a bridge formation layer on 1st resist pattern 1a in other fields. 

[0068] According to such a formation approach, by using a suitable exposure mask, it can expose 

alternatively on the semi-conductor substrate 3, a part for an exposure part and an unexposed part 

can be distinguished, and 2nd resist pattern 2a can form the field which constructs a bridge, and the 

field which does not construct a bridge in a boundary part with 1st resist pattern 1a. 

[0069] Thereby, the detailed hole of a different dimension on the same semi-conductor substrate or 

a detailed tooth space can be formed. 

[0070] Drawing 7 is the process-flow Fig. of other formation approaches for forming a detailed resist 
pattern alternatively only in the request field of the semi-conductor substrate 3. Drawing 7 (a) The 
process of - (b) is the same as the process of drawing 2 (a) - (b). Like drawing 7 (b), after forming 
1st resist pattern 1a, as shown in drawing 7 (c), the field where the semi-conductor substrate 3 was 
chosen is covered with the electron ray shield 6, and an electron ray is irradiated to other fields. 
[0071] Next, the 2nd resist 2 is formed at the process of drawing 7 (d), if it heat-treats at the 
process of drawing 7 (e), in the field which irradiated the electron ray, a bridge formation layer will 
not be formed but the bridge formation layer 4 will be formed only in the field which covered 
electron beam irradiation. 

[0072] Since the process of subsequent drawing 7 (f) is the same as the process of drawing 3 (f), 
explanation is omitted. 

[0073] Thus, as shown in drawing 7 (f), in the field in which the semi-conductor substrate 3 was 
chosen, it is able to form the bridge formation layer 4 on 1st resist pattern 1a, in addition to make it 
not to form a bridge formation layer on 1st resist pattern 1a in a field. Thereby, the detailed hole or 
detailed tooth space of a different dimension on the same semi-conductor substrate can be formed. 
[0074] As mentioned above, although the formation approach which forms a detailed separation 
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resist pattern on the semi-conductor substrate 3 was explained to the detail, the detailed 
separation resist pattern of this invention may not be restricted on the semi-conductor substrate 3, 
may be formed on insulating layers, such as silicon oxide, according to the manufacture process of a 
semiconductor device, and may be formed on conductive layers, such as polish recon film. 
[0075] Thus, especially formation of the detailed separation resist pattern of this invention is not 
restrained by the substrate film, if it is on the base material which can form a resist pattern, in 
which case, will be applicable and will be formed on a base material as occasion demands. Suppose 
that these are named generically and a semi-conductor base material is called. 
[0076] Moreover, in this invention, the various thin films of a substrate are etched by using as a 
mask the detailed separation resist pattern formed as mentioned above, a detailed tooth space or a 
detailed hole is formed in a substrate thin film, and a semiconductor device is manufactured. 
[0077] Moreover, this invention has the effectiveness that surface roughening of the 
side-attachment-wall front face of the base material pattern after etching is carried out, by 
ingredient-forming, or heating, setting up appropriately the ingredient of the 2nd resist, and the time 
amount (MB time amount) which constructs a bridge, and etching a semi-conductor base material by 
using as a mask the detailed separation resist pattern (the 2nd resist pattern 2a) which formed the 
bridge formation layer 4 on 1st resist pattern 1a, and was obtained. 

[0078] Gestalt 2. drawing 8 of operation is a process-flow Fig, for explaining the detailed separation 
resist pattern formation approach of the gestalt 2 implementation this invention. With reference to 
drawing 1 and drawing 8 r the formation approach of the detailed separation pattern of the gestalt 2 
this operation and the manufacture approach of the semiconductor device using this are explained. 
[0079] As shown in drawing 8 (a), the 1st resist 11 which contains some acid inside is applied to the 
semi-conductor substrate 3. The 1st resist 11 carries out projection exposure using the mask 
containing a pattern like drawing 1 using g line or i line of Hg lamp, after prebaking (it is heat 
treatment for about 1 minute at 70-100 degrees C) (it is omitting in drawing 8 ). 
[0080] As an ingredient of the 1st resist 11 used here, what was explained with the gestalt 1 of 
operation is used effectively. The detailed explanation is omitted in order to avoid duplication. 
Moreover, specifically as an acid included in the 1st resist 11, the low-molecular acid of a 
carboxylic-acid system etc. is suitable. 

[0081] about 2.0 [ then, ] of TMAH (tetramethylammonium hydroxide) after heat-treating by PEB 
(10-130 degrees C) and raising the resolution of a photoresist if needed — negatives are developed 
using wt% dilution water bath liquid. Drawing 8 (b) shows 1st resist pattern 11a formed by doing in 
this way. 

[0082] Then, postdeveloping BEKU may be performed if needed. Since this heat treatment 
influences a next mixing reaction, it is necessary to set it as suitable temperature. The above is the 
same as that of formation of the resist pattern by the conventional resist process as a process, if 
the point of using the 1st resist 1 1 containing an acid is set aside. 

[0083] Next as shown in drawing 8 (c) after the pattern formation of drawing 8 (b), the 2nd resist 12 
melted by the solvent which does not dissolve the 1st resist 11 is applied including the cross-linking 
compound which constructs a bridge by existence of an acid on the semi-conductor substrate 
(wafer) 3. 

[0084] The ingredient of the 2nd resist 12 used here and its solvent can apply what was stated with 
the gestalt 1 of operation, and the same thing, and are effective. Since detailed explanation overlaps, 
it is omitted. 

[0085] BEKU [ this ] if needed after applying the 2nd resist 12. Since this heat treatment influences 
a next mixing reaction, it is desirable to set it as suitable temperature. 

[0086] Next, the semi-conductor substrate 3 is heat-treated (60-130 degrees C), and 1st resist 11a 
is made to cause crosslinking reaction by supply of the acid from the acid of a ****** some by the 
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interface with 1st resist pattern 1 la of the 2nd resist 12, as shown in drawing 8 (d). The bridge 
formation layer 14 which caused crosslinking reaction by this so that 1st resist pattern 1 1a might be 
covered is formed into the 2nd resist 12. 

[0087] Next, as shown in drawing 8 (f), the 2nd resist 12 which is not constructing a bridge is 
exfoliated by the mixed solution of the water which does not dissolve 1st resist pattern 11a, and a 
water-soluble organic solvent (for example, propanol) washing first, next washing with water. It 
becomes possible to obtain the resist pattern to which a hole bore or separation width of face was 
reduced, and the area of an isolated remnants pattern was expanded by the above processing. 
[0088] As mentioned above, since the 1st resist 1 1 in the gestalt 2 of this operation is adjusted so 
that an acid may be included in this 1st resist 1 1 very thing, and it diffuses that acid by heat 
treatment and he is trying to make it construct a bridge, it does not need to generate an acid by 
exposure. As an acid included in the 1st resist 11, although the low-molecular acid of a 
carboxylic-acid system etc. is suitable, the 1st resist 1 1 is mixed, and especially if ****** is 
possible, it will not be limited. 

[0089] Moreover, it is the same as that of the gestalt 1 of the operation described previously that it 
does in this way, and 2nd resist pattern 12a is formed on various kinds of semi-conductor base 
materials, and a detailed separation tooth space or a detailed detailed hole etc. can be formed in a 
semi-conductor base material by making this into a mask' 

[0090] Gestalt 3. drawing 9 of operation is a process-flow Fig. for explaining the formation approach 
of the detailed separation resist pattern of the gestalt 3 implementation this invention. Drawing 1 
and drawing 9 are illuminated and the formation approach of the detailed separation resist pattern of 
the gestalt 3 this operation and the manufacture approach of the semiconductor device using this 
are explained. 

[0091] First, as shown in drawing 9 (a), the 1st resist 21 is applied to the semi-conductor substrate 
3. After prebaking to the 1st resist 21 (it is heat treatment for about 1 minute at 70-100 degrees C), 
projection exposure is carried out using the mask containing the same pattern as drawing 1 using g 
line or i line of Hg lamp, corresponding to the sensitization wavelength of the 1st resist 21 
(illustration is omitted in drawing 9 ). about 2.0 of TMAH (tetramethylammonium hydroxide) after 
heat-treating by PEB (10-130 degrees C) if needed and raising the resolution of a photoresist — 
negatives are developed using wt% dilution water solution. Drawing 9 (b) shows 1st resist pattern 21a 
formed in this way. 

[0092] Then, postdeveloping BEKU may be performed if needed. Since this heat treatment 
influences a next mixing reaction, it is necessary to set it as suitable temperature. The above is the 
same as that of conventional Regis and the formation approach of the resist pattern by the process 
as a process. 

[0093] As shown in drawing 9 (c) after the pattern formation of drawing 9 (b), immersion processing 
of the semi-conductor substrate (wafer) 3 is carried out with an acidic solution. The art is good in 
the method of the usual paddle phenomenon. Moreover, you may carry out by the vapor rise 
(blasting) of an acidic solution. Moreover, any of an organic acid and an inorganic acid are sufficient 
as the acidic solution in this case. Specifically, a low-concentration acetic acid is mentioned as a 
suitable example. In this process, an acid sinks in near the interface of 1st resist pattern 21a, and 
the film containing an acid is formed. Then, a rinse is carried out using pure water if needed. 
[0094] Then, as shown in drawing 9 (e), the 2nd resist 22 melted by the solvent which does not 
dissolve 1st resist pattern 21a is applied including the cross-linking compound which constructs a 
bridge by existence of an acid on 1st resist pattern 21a. What has the configuration of the 2nd resist 
22 used here and its solvent be [ the same as that 'of what was stated with the gestalt 1 of 
operation ] it is used effectively. In order to avoid duplication, the detailed explanation is omitted. 
Next, the 2nd resist 22 is prebaked after spreading of the 2nd resist 22 if needed. Since this heat 
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treatment influences a next mixing reaction, it is set as suitable temperature. 

[0095] Next the semi-conductor substrate 3 is heat-treated (60-130 degrees C), bridge formation 
BEKU is performed, and crosslinking reaction is made to cause by diffusion of the acid from the 1st 
resist pattern 21a by the interface with 1st resist pattern 21a of the 2nd resist 22, as shown in 
drawing 9 (f). The bridge formation layer 24 which caused crosslinking reaction by this so that 1st 
resist pattern 21a might be covered is formed into the 2nd resist 22. 

[0096] Next, as shown in drawing 9 (g), the 2nd resist 22 which is not constructing a bridge is 
exfoliated by the mixed solution of the water which does not dissolve the 1st resist, and a 
water-soluble organic solvent (for example, propanol) washing first, and washing with water next and 
drying. It becomes possible to obtain the resist pattern to which the area of contraction or an 
isolated remnants pattern was expanded for a hole bore or separation width of face by the above 
processing. 

[0097] As mentioned above, since surface treatment with an acid liquid is performed, an acid is 
diffused by heat treatment and it is made to construct a bridge according to the gestalt 3 of this 
operation before forming the 2nd resist 22 on 1st resist pattern 21a, the process which generates 
an acid is not needed for the 1st resist by exposure processing. 

[0098] Moreover, it is the same as that of the gestalten 1 and 2 of the operation described 
previously to do in this way, to form 2nd resist pattern 22a on various kinds of semi-conductor 
substrates, to form a detailed separation tooth space or a detailed detailed hole etc. on a 
semi-conductor substrate by making this into a mask, and to manufacture a semiconductor device. 
[0099] 

[Example] Next, the example relevant to the gestalt of each aforementioned operation is explained. 
Since one example may relate to the gestalt of one or more operations, it will explain to each 
example of the 1st resist ingredient, the 2nd resist ingredient, and detailed resist pattern formation 
collectively. First, the examples 1-4 about the 1st resist ingredient are explained. 
As the example 1. 1st resist, it consisted of novolak resin and naphthoquinonediazide and the resist 
pattern was formed using Mitsubishi Chemical i line resist using ethyl lactate and propylene glycol 
monoethyl acetate as a solvent. First, the above-mentioned resist was dropped on Si wafer, after 
carrying out rotation spreading, it prebaked in 85 degrees C / 70 seconds, the solvent in a resist 
was evaporated, and the 1st resist was formed by about 1.0 micrometers of thickness. 
[0100] Next, the 1st resist was exposed as an exposure mask using the mask as shown in drawing 1 
, using i line contraction projection aligner as an aligner. Next, PEB processing was performed in 120 
degrees C / 70 seconds, then negatives were developed using the alkali developer (the TOKYO 
OHKA KOGYO CO., LTD. make, NMD3), and the resist pattern with separation size as shown in 
drawing 10 was obtained. 

[0101] As the example 2. 1st resist, it consisted of novolak resin and naphthoquinonediazide and the 
resist pattern was formed using i line resist by Sumitomo Chemical Co., Ltd. using 2-heptanone as a 
solvent. 

[0102] First, the above-mentioned resist was formed so that it might be dropped on Si wafer and 
might become about 0.8 micrometers of thickness by carrying out rotation spreading. Next, it 
prebaked in 85 degrees C / 70 seconds, and the solvent in a resist was dried. Then, it exposed using 
the mask as shown in drawing 1 using i line contraction projection aligner. 

[0103] Next, PEB processing was performed in 120 degrees C / 70 seconds, then negatives were 
developed using the alkali developer (Tokyo adaptation shrine make, NMD3), and the resist pattern 
with separation size as shown in drawing 1 1 was obtained. 

[0104] as the example 3. 1st resist — Tokyo — adaptation — the resist pattern was formed using 
the shrine chemistry magnification mold excimer resist. 

[0105] First, the above-mentioned resist was formed so that it might be dropped on Si wafer and 
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might become about 0.8 micrometers of thickness by carrying out rotation spreading. Next, it 
prebaked in 90 degrees C / 90 seconds, and the solvent in a resist was dried. Then, it exposed using 
the mask as shown in drawing 1 using the KrF excimer contraction projection aligner. 
[0106] Next, PEB processing was performed in 100 degrees C / 90 seconds, then negatives were 
developed using the alkali developer (Tokyo adaptation shrine make, NMD-W), and the resist pattern 
as shown in drawing 12 was obtained. 

[0107] As the example 4. 1st resist, the resist pattern was formed using the chemistry magnification 
mold resist (2773 MELKER, J.Vac.Sci.Technol., B11 (6) 1993) by Ryoden Kasei CO., LTD. which 
consists of t-Boc-ized polyhydroxy styrene and an acid generator. 

[0108] First, the above-mentioned resist was formed so that it might be dropped on Si wafer and 
might become about 0.52 micrometers of thickness by carrying out rotation spreading. Next, BEKU 
was performed in 120 degrees C / 180 seconds, and the solvent in a resist was evaporated. Then, 
after carrying out rotation spreading of S pay sir ESP-100 by Showa Denko K.K. similarly as 
antistatic film on this resist, BEKU was performed in 80 degrees C / 120 seconds. 
[0109] Next it drew by 1 7.4microC/cm2 using EB drawing equipment. Next, after performing PEB in 
80 degrees C / 120 seconds, the antistatic film was exfoliated using pure water, then the resist 
pattern was developed using the TMAH alkali developer (Tokyo adaptation shrine make, NMD-W). 
Consequently, about 0.2-micrometer EB resist pattern as shown in drawing 13 was obtained. 
[0110] Next, the examples 5-12 about the 2nd resist ingredient are explained. 

example 5. — the 20wt% water solution of the S leks KW3 and KW1 which are polyvinyl-acetal resin 
by Sekisui Chemical Co., Ltd., using 1 L (liter) measuring flask as 2nd resist ingredient — 400g of 
pure water was added to 100g, respectively, stirring mixing was carried out at the room temperature 
for 6 hours, and the 5wt% water solution of polyvinyl-acetal resin KW3 and KW1 was obtained, 
respectively. 

[01 1 1] example 6. — each 5wt% water solution was obtained like the example 2 as 2nd resist 
ingredient except changing the polyvinyl-acetal resin of an example 5 into polyvinyl alcohol, 
oxazoline content water soluble resin (the NIPPON SHOKUBAI Co., Ltd. make, the EPO cross WS 
500), and a styrene maleic anhydride copolymer (the product made from ARCO chemical, SMA 1000 
and 1440H). 

[01 12] example 7. — using the measuring flask of 1L as 2nd resist ingredient, churning mixing of 
100g of a methoxy methylol melamine (the product made from Mitsui SAINAMIDO, ZAIMERU 370) 
and 780g of pure water and the 40g of IPA was carried out at the room temperature for 6 hours, and 
the about 10 wt(s)% methylol melamine water solution was obtained. 

[01 13] example 8. — using the measuring flask of 1L as 2nd JISUTO ingredient, in 100g of a 
methoxy (N-methoxymethyl) ethylene urea, 100g of a hydroxy (N-methoxymethyl) ethylene urea, 
and 100g of N-methoxymethyl urea, stirring mixing of 860g of pure water and the 40g of IPA was 
carried out at the room temperature for 6 hours, and the about 10 wt(s)% ethylene urea water 
solution was obtained, respectively. 

[0114] example 9. — stirring mixing of 160g of KW3 water solution of the polyvinyl acetal obtained in 
the example 5 and 20g of the methoxy methylol melamine water solution obtained in the example 7 
and the 20g of pure water was carried out at the room temperature as 2nd resist ingredient for 6 
hours, and water soluble resin and the mixed solution of a water-soluble cross linking agent were 
obtained. 

[0115] example 10. — as 2nd resist ingredient, in 160g of KW3 water solution of the polyvinyl acetal 
obtained in the example 5, 20g of the methoxy (N-methoxymethyl) ethylene urea water solution 
obtained in the example 8, 20g of a hydroxy (N-methoxymethyl) ethylene urea, and 20g of 
N-methoxymethyl urea, stirring mixing of the 20g of pure water was carried out at the room 
temperature for 6 hours, and three kinds of water soluble resin and the mixed solution of a 
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water-soluble cross linking agent were obtained, respectively. 

[01 16] example 11. — each was mixed for 160g of KW3 water solution of the polyvinyl acetal 
obtained in the example 5, 10g, 20g, 30g of the methoxy ethylene urea water solution obtained in the 
example 8, and 20g of pure water under the room temperature as 2nd resist ingredient for 6 hours. 
Consequently, the concentration of the methoxy ethylene urea which is a water-soluble cross linking 
agent to polyvinyl-acetal resin obtained three kinds of 2nd 27wt% resist water solution 20wt% about 
1 1 wt(s)%. 

[0117] As the example 12. 2nd resist, stirring mixing of the 5wt% water solution of polyvinyl alcohol 
resin was carried out under the room temperature by mixing Og, 35.3g, and 72. 2g for 6 hours among 
the water-soluble-resin solutions obtained in the example 6 to 100g of the 5wt(s)% polyvinyl-acetal 
resin water solution obtained in the example 5, and three kinds of mixed solutions with which the 
mixing ratios of polyvinyl-acetal resin and polyvinyl alcohol resin differ were obtained. 
[0118] Next, the examples 13-22 about detailed resist pattern formation are explained. 
On Si wafer with which the 1st resist pattern obtained in the example 13. example 1 was formed, the 
2nd resist ingredient obtained in the example 12 was prebaked in 85 degrees C / 70 seconds, after 
carrying out a spin coat, dropping and, and the 2nd resist film was formed. 

[0119] Next, mixing BEKU (MB) was performed in 120 degrees C / 90 seconds, and crosslinking 
reaction was advanced. Next, by carrying out quiescence washing for 10 seconds, and washing the 
layer non-constructing a bridge for 60 seconds with water further in an isopropyl alcohol water 
solution, dissolution removal was carried out and spin desiccation was carried out further. 
[0120] Then, by performing postbake at 1 10 degrees C ( the 2nd resist bridge formation layer was 
formed on the 1st resist pattern, and as shown in drawing 14 , the 2nd resist pattern was formed. 
[0121] In drawing 14 , the amount of mixing of polyvinyl-acetal resin and polyvinyl alcohol resin was 
changed, the bridge formation layer was formed, the mixing ratio of water soluble resin was changed 
by having used the subsequent diameter of a hole as the length measurement part, and the resist 
pattern size after the bridge formation stratification (hole size) was measured. 
[0122] In this case, as shown in the table of drawing 15 , by changing the amount of mixing of 
polyvinyl-acetal resin and polyvinyl alcohol resin showed that it was possible to control the 
thickness of the bridge formation layer formed on the 1st resist. 

[0123] On Si wafer with which the 1st resist pattern obtained in the example 14. example 2 was 
formed, considering the resin water solution of KW3 obtained in the example 5 as 2nd resist 
ingredient, dropping and after carrying out a spin coat, it prebaked in 85 degrees C / 70 seconds, 
and the 2nd resist film was formed. 

[0124] Next, complete exposure was performed to the wafer using i line aligner. Furthermore, mixing 
BEKU (MB) was performed in 150 degrees C / 90 seconds, and crosslinking reaction was advanced. 
[0125] Next, by carrying out quiescence washing for 10 seconds, and washing the layer 
non-constructing a bridge for 60 seconds with water further in an isopropyl alcohol water solution, 
dissolution removal was carried out and spin desiccation was carried out further. 
[0126] Then, by performing postbake at 1 10 degrees C, the 2nd resist bridge formation layer was 
formed on the 1st resist pattern, and as shown in drawing 1 6 , the 2nd resist pattern was formed. In 
addition, the value of 0.36 micrometers shows the hole size before forming a bridge formation layer 
among drawing. 

[0127] In drawing 16 , the resist pattern size after the bridge formation stratification (hole size) was 
measured about the case where complete exposure is performed, and the case where it is not 
carrying out. 

[0128] As shown in drawing 1 7 , when the 1st resist hole pattern size before forming a bridge 
formation layer, and 0.36 micrometers performed complete exposure and about 0.14 micrometers 
and complete exposure were not performed, it reduced by about 0.1 1 micrometers. 
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[0129] In this case, by performing complete exposure before MB BEKU showed that crosslinking 
reaction advanced more and a bridge formation layer was thickly formed in the 1st resist front face 
compared with the case where it does not carry out. 

[0130] On Si wafer with which the 1st resist pattern obtained in the example 15. example 2 was 
formed, the mixed solution of the polyvinyl-acetal resin obtained in the example 1 1 and an ethylene 
urea (20wt%) was used as the 2nd resist. 

[0131] Dropping and after carrying out a spin coat, mixing BEKU (MB) was performed for the 2nd 
resist ingredient for 1 15 degrees C / 60 seconds for 105 degrees C / 60 seconds on three kinds of 
conditions for 125 degrees C / 60 seconds, and crosslinking reaction was performed. 
[0132] Next, by carrying out quiescence washing for 10 seconds, and washing the layer 
non-constructing a bridge for 60 seconds with water further in an isopropyl alcohol water solution, 
dissolution removal was carried out and spin desiccation was carried out further. 
[0133] Then, by performing postbake in 110-degree-C second, the 2nd resist bridge formation layer 
was formed on the 1st resist pattern, and as shown in drawing 18 , the 2nd resist pattern (a hole 
pattern, the Rhine pattern, and isolated remnants pattern) was formed. 

[0134] In drawing 18 , MB temperature was changed and the size of the length measurement part of 
each resist pattern after the bridge formation stratification was measured. 

[0135] As shown in the table of drawing 1 9 , the size (0.40 micrometers) of the tooth space in the 
bore of a hole pattern, and the Rhine pattern and an isolated remnants pattern of 0.36-micrometer 
size formed in the example 2 was reduced with the resist pattern after the bridge formation 
stratification, and the amount of contraction increased while MB temperature became high. 
[0136] From this, the temperature control of MB shows that control of crosslinking reaction is 
possible with a sufficient precision. 

[0137] On Si wafer with which the 1st resist pattern obtained in the example 16. example 2 was 
formed, the polyvinyl-acetal water solution obtained in the example 5 and three kinds of mixed 
solutions with which the concentration of the methoxy ethylene urea which is the polyvinyl-acetal 
resin water solution and the water-soluble cross linking agent which were obtained in the example 
10 differs were used as the 2nd resist. 

[0138] Dropping and after carrying out a spin coat, mixing BEKU (MB) was performed for the 2nd 
resist ingredient in 115 degrees C / 60 seconds, and crosslinking reaction was performed. 
[0139] Next, by carrying out quiescence washing for 10 seconds, and washing the layer 
non-constructing a bridge for 60 seconds with water further in an isopropyl alcohol water solution, 
dissolution removal was carried out and spin desiccation was carried out further. 
[0140] Then, by performing postbake at 1 10 degrees C, the 2nd resist bridge formation layer was 
formed on the 1st resist pattern, and as shown in drawing 20 , the 2nd resist pattern was formed. 
[0141] In drawing 20 , the resist pattern size after the bridge formation stratification at the time of 
changing the concentration of a water-soluble cross linking agent (hole size) was measured. 
[0142] Consequently, as shown in the table of drawing 21 , the bore of the hole pattern of about 
0.36-micrometer size formed in the example 2 is reduced, and the amount of contraction became so 
large that the amount of mixing of a water-soluble cross linking agent increases. 
[0143] From this, by adjusting the mixing ratio of a water-soluble ingredient shows that crosslinking 
reaction is controllable with a sufficient precision. 

[0144] On Si wafer with which the 1st resist pattern obtained in the example 17. example 3 was 
formed, the polyvinyl-acetal water solution obtained in the example 5, the polyvinyl-acetal resin 
water solution obtained in the example 10, and the mixed solution of - dimethoxyethylene urea 
mixed water solution which is a water-soluble cross linking agent (N-methoxymethyl), a methoxy 
(N-methoxymethyl) hydroxy ethylene urea, and N-methoxymethyl urea were used as the 2nd resist. 
Dropping and after carrying out a spin coat, mixing BEKU (MB) was performed for the 2nd resist 
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ingredient in 105 degrees C / 60 seconds, and crosslinking reaction was performed. 

[0145] Next, by carrying out quiescence washing for 10 seconds, and washing the layer 

non-constructing a bridge for 60 seconds with water further in an isopropyl alcohol water solution, 

dissolution removal was carried out and spin desiccation was carried out further. 

[0146] Then, by performing postbake at 110 degrees C, the 2nd resist bridge formation layer was 

formed on the 1st resist pattern, and the 2nd resist pattern was formed like what was shown in 

drawing 20 . 

[0147] In drawing 20 , the class of water-soluble cross linking agent was changed, and the resist 
pattern size after the bridge formation stratification (hole size) was measured. 
[0148] Consequently, as shown in the table of drawing 22 , the bore of the hole pattern of about 
0.24-micrometer size formed in the example 3 is reduced, and, as for the amount of contraction, the 
difference was accepted by the difference in a water-soluble cross linking agent. 

[0149] From this, the difference in the class of water-soluble ingredient to mix shows that control of 
crosslinking reaction is possible. 

[0150] On Si wafer with which the 1st resist pattern obtained in the example 18. example 3 was 
formed, the polyvinyhacetal resin water solution and the N-methoxymethy|-hydroxy methoxy 
ethylene urea mixed water solution which is a water-soluble cross linking agent were used as the 
2nd resist. 

[0151] Dropping and after carrying out a spin coat, mixing BEKU for 60 seconds (MB) was performed 
for the 2nd resist ingredient at predetermined temperature, and crosslinking reaction was performed. 

[0152] Next, by carrying out quiescence washing for 10 seconds, and washing the layer 
non-constructing a bridge for 60 seconds with water further in an isopropyl alcohol water solution, 
dissolution removal was carried out and spin desiccation was carried out further. 
[0153] Then, by performing postbake at 1 10 degrees C, the 2nd resist bridge formation layer was 
formed on the 1 st resist pattern, and the 2nd resist pattern was formed like what was shown in 
drawing 20 . 

[0154] In drawing 20 , the amount of water-soluble cross linking agents and mixing baking 
temperature (MB temperature) were changed, and the resist pattern size after the bridge formation 
stratification (hole size) was measured. 

[0155] Consequently, as shown in the table of drawing 23 , the resist pattern size of about 0.24 
micrometers formed in the example 3 is reduced, and the difference was accepted with the amount 
of water-soluble cross linking agents, and MB temperature. 

[0156] From this, this invention is understood that control of the resist putter size by crosslinking 
reaction is possible, also when the chemistry magnification mold resist which generates an acid by 
optical exposure is used. 

[0157] On Si wafer with which the 1st resist pattern obtained in the example 19. example 3 was 
formed, the polyvinyl alcohol water solution obtained in the example 6 and the solution which 
adjusted the dimethoxyethylene (N-methoxymethyl) urea and polyvinyl alcohol which were obtained 
in the example 8 so that the amount of mixing of a urea might become 10wt(s)% were used as 2nd 
resist ingredient. 

[0158] Dropping and after carrying out a spin coat, mixing BEKU for 95,105,1 15 degrees C / 60 
seconds (MB) was performed for the 2nd resist ingredient, and crosslinking reaction was performed. 
[0159] Next, by carrying out quiescence development for 1 minute, and washing the layer 
non-constructing a bridge for about 1 minute with water further in an isopropyl alcohol water 
solution, dissolution removal was carried out and spin desiccation was carried out further. 
[0160] Then, by performing postbake at 1 10 degrees C, the 2nd resist bridge formation layer was 
formed on the 1st resist pattern, and the 2nd resist pattern was formed like what was shown in 
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drawing 20 . 

[0161] In drawing 20 , when a cross linking agent was added, about the case, mixing baking 
temperature (MB temperature) was changed and the resist pattern size after the bridge formation 
stratification (hole size) was measured. 

[0162] Consequently, as shown in the table of drawing 24 , by reducing the resist hole size of about 
0.24 micrometers formed in the example 3, and adding a cross linking agent showed that crosslinking 
reaction is promoted more, the amount of contraction was easily controllable and a control range 
also became large with heat-treatment temperature. 

[0163] On the 8 inch Si wafer with which the 1st resist pattern obtained in the example 20. example 
3 was formed, the mixed solution of the polyvinyl alcohol water solution obtained in the example 6, 
the polyvinyl alcohol obtained in the example 19, and an ethylene urea (10wt%) was used as 2nd 
resist ingredient. 

[0164] Dropping and after carrying out a spin coat, mixing BEKU for 115 degrees C / 60 seconds 
(MB) was performed for the 2nd resist ingredient, and crosslinking reaction was performed. 
[0165] Next, the reduced pattern was obtained^by carrying out by carrying out quiescence washing 
for 10 seconds, and washing dissolution removal of the layer non-constructing a bridge for 50 
seconds with water further in washing and an isopropyl alcohol water solution, for 60,180,300 
seconds, then performing postbake at 1 10 degrees C. 

[0166] furthermore — the case where it washes only using water as shown in the table of drawing 
2525 as a result of conducting a defect and dust particle inspection about the obtained pattern 
using KLA defective equipment — the inside of a 8 inch wafer side — silverfish — the case where 
the isopropyl alcohol water solution washed and it washes with water further although much defects 
of a ** and dissolution residue were observed — silverfish — the defect of a ** and residue were 
not observed at ail. Moreover, when a water-soluble cross linking agent is mixed, in order for the 
solubility of the part non-constructed a bridge to also improve, it turns out that the silverfish after 
washing and residue also decrease. 

[0167] The high solution of solvent power washed and it turned out that two steps of the washing 
approaches washed with water continuously are effective technique without dissolution residue. 
[0168] On Si wafer with which the 1st resist pattern obtained in the example 21. example 4 was 
formed, polyvinyl-acetal KW3 water solution obtained in the example 5, polyvinyl-acetal resin KW3 
water solution obtained in the example 10 and the methoxy ethylene urea mixed water solution 
which is a water-soluble cross linking agent, and the mixed solution of the polyvinyl alcohol adjusted 
in the example 19 and a methoxy ethylene urea (10wt%) were used as the 2nd resist. 
[0169] The 2nd resist ingredient was prebaked in 85 degrees C / 70 seconds, after carrying out a 
spin coat, dropping and, and the 2nd resist film was formed. 

[0170] Next, mixing BEKU (MB) was performed in 105 or 1 15 degrees C / 60 seconds, and 
crosslinking reaction was performed. 

[0171] Next, by carrying out quiescence washing for 10 seconds, and washing the layer 
non-constructing a bridge for 60 seconds with water further in an isopropyl alcohol water solution, 
dissolution removal was carried out and spin desiccation was carried out further. 
[0172] Then, by performing postbake at 110 degrees C, the 2nd resist bridge formation layer was 
formed on the 1st resist pattern, and the 2nd resist pattern was formed like what was shown in 
drawing 20 . 

[01 73] In drawing 20 , the cross linking agent was changed and the resist pattern size after the 
bridge formation stratification (hole size) was measured. 

[0174] Consequently, as shown in the table of drawing 26 , the size of the resist pattern of about 
0.2-micrometer size formed in the example 4 is reduced, and, as for the amount of contraction, a 
difference is accepted by the difference in water soluble resin. 



6/17 



4/27/2006 3:45 PM 



JP,1 1-204399,A [DETAILED DESCRIPTION] http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejjt 

[0175] From this, this invention was understood that control of the resist pattern size by 
crosslinking reaction is possible, also when EB resist of the chemistry magnification mold which 
consists of t-Boc-ized polyhydroxy styrene and an acid generator was used. 
[0176] On the 1st resist pattern obtained in the example 22. example 2 t the electron ray was 
irradiated alternatively. The exposure of an electron ray irradiated 50microC/cm2. 
[0177] Next, the polyvinyl-acetal resin water solution obtained in the example 11 and the methoxy 
ethylene urea (10wt%) mixed water solution which is a water-soluble cross linking agent were applied 
on the resist pattern which irradiated the electron ray as the 2nd resist. Spreading performed the 
2nd resist ingredient dropping and by carrying out a spin coat, further, mixing BEKU (MB) was 
performed in 110 degrees C / 60 seconds, and crosslinking reaction was performed. 
[0178] Next, by carrying out quiescence washing for 10 seconds, and washing the layer 
non-constructing a bridge for 60 seconds with water further in an isopropyl alcohol water solution, 
dissolution removal is carried out and spin desiccation is carried out further. 

[0179] Then, by performing postbake at 110 degrees C, the 2nd resist bridge formation layer was 
alternatively formed on the 1st resist pattern, and the 2nd resist pattern was formed like what was 
shown in drawing 20 . 

[0180] In drawing 20 , the resist pattern size after the bridge formation stratification (hole size) was 
measured about the electron-beam-irradiation part, and the electron ray non-irradiated part. 
[0181] Consequently, as shown in the table of drawing 27 , about 0.36-micrometer resist pattern 
formed in the example 2 was reduced in the part which did not irradiate an electron ray, about the 
part which irradiated the electron ray alternatively, crosslinking reaction did not occur and 
contraction of hole size was not seen. 

[0182] From this, by the pattern of the part irradiated by irradiating an electron ray alternatively 
after formation of a resist pattern, since a reaction does not arise, this invention is understood that 
size control of an alternative resist pattern is possible. 
[0183] 

[Effect of the Invention] as mentioned above — as explained, while the detailed pattern formation 
approach using the charge of detailed separation resist pattern formation material and it which make 
pattern formation exceeding a wavelength limitation possible in detailed-izing of the separation 
pattern of a resist and a hole pattern is acquired according to this invention — silverfish — a very 
pure detailed pattern without a defect or dissolution residue of a ** etc. is obtained. Thereby, the 
diameter of a hole of a Hall system resist pattern can be reduced conventionally, and the separation 
width of face of a tooth-space system resist pattern can be reduced conventionally. 
[0184] moreover, the tooth space by which detailed separation was carried out on the 
semi-conductor base material, using as a mask the detailed separation resist pattern which carried 
out in this way and was formed — or hole formation can be carried out. 

[0185] Moreover, the semiconductor device which has the tooth space or hole by which detailed 
separation was carried out by such manufacture approach can be obtained. 
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* NOTICES * 
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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

fDrawing 11 It is drawing of the mask pattern for explaining the resist pattern formation approach of 
the gestalt 1 implementation this invention. 

fDrawing 2] It is a process flow Fig. for explaining the resist pattern formation approach of the 
gestalt 1 implementation this invention. 

[Drawing 31 It is a process flow Fig. for explaining the resist pattern formation approach of the 
gestalt 1 implementation this invention. 

fDrawing 41 It is the example of the water-soluble-resin constituent used for the gestalt of 
implementation of this invention. 

fDrawing 51 It is the example of the water-soluble cross linking agent constituent used for the 
gestalt of implementation of this invention. 

fDrawing 61 It is a process flow Fig. for explaining the resist pattern formation approach of the 
gestalt 1 implementation this invention. 

fDrawing 71 It is a process flow Fig. for explaining the resist pattern formation approach of the 
gestalt 1 implementation this invention. 

fDrawing 81 It is a process flow Fig. for explaining the resist pattern formation approach of the 
gestalt 2 implementation this invention. 

fDrawing 91 It is a process flow Fig. for explaining the resist pattern formation approach of the 
gestalt 3 implementation this invention. 

fDrawing 101 It is the top view showing the 1 st resist pattern in the example 1 of this invention. 
fDrawing 1 11 It is the top view showing the 1 st resist pattern in the example 2 of this invention. 
fDrawing 121 It is the top view showing the 1st resist pattern in the example 3 of this invention. 
fDrawing 131 It is the top view showing the 1st resist pattern in the example 4 of this invention. 
fDrawing 141 It is the top view showing the 2nd resist pattern in the example 13 of this invention. 
fDrawing 151 It is the table showing the measurement result of the resist pattern size in the example 

13 of this invention. 

fDrawing 161 It is the top view showing the 2nd resist pattern in the example 14 of this invention. 
fDrawing 17] It is the table showing the measurement result of the resist pattern size in the example 

14 of this invention. 

fDrawing 181 It is the top view showing the 2nd resist pattern in the example 15 of this invention. 
fDrawing 1 9] It is the table showing the measurement result of the resist pattern size in the example 

1 5 of this invention. 

fDrawing 201 It is the top view showing the 2nd resist pattern in the example 16 of this invention. 
fDrawing 21 1 It is the table showing the measurement result of the resist pattern size in the example 

16 of this invention. 
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fPrawing 221 It is the table showing the measurement result of the 2nd resist pattern size in the 
example 17 of this invention. 

fPrawing 231 It is the table showing the measurement result of the 2nd resist pattern size in the 
example 18 of this invention. 

[Drawing 241 It is the table showing the measurement result of the 2nd resist pattern size in the 
example 19 of this invention. 

fPrawing 251 It is the table showing the measurement result of the 2nd resist pattern size in the 
example 20 of this invention. 

fPrawing 261 It is the table showing the measurement result of the 2nd resist pattern size in the 
example 21 of this invention. 

fPrawing 271 It is the table showing the measurement result of the 2nd resist pattern size in the 
example 22 of this invention. 
[Pescription of Notations] 

1,11, and 21 The 1st resist, 1a, 11a and 21a The 1st resist pattern, 2, 12 and 22 The 2nd resist, 3 A 
semi-conductor substrate (semi-conductor base material), 4, 14 and 24 Bridge formation layer 
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[Claim(s)] 

[Claim 1] The manufacture approach of a semiconductor device characterized by providing the 
following. The process which forms the 1st resist pattern which forms the 1st resist, carries out 
pattern formation of this film, and can supply an acid on a semi-conductor base material The 
process which forms the 2nd resist which does not dissolve the 1st resist pattern on this 1st resist 
pattern, and causes crosslinking reaction by existence of an acid Down stream processing which 
forms the bridge formation film in the interface part of said 2nd resist which touches said 1st resist 
pattern by supply of the acid from said 1st resist pattern The process which forms the 2nd resist 
pattern by multistage story processing which develops with the soluble high solution in which is 
made to dissolve the 2nd resist and it deals without dissolving the 1st resist pattern for the part of 
said 2nd resist non-constructing a bridge, and carries out a rinse with a soluble low solution further, 
and the process which etches said semi-conductor base material by using this 2nd resist pattern as 
a mask 

[Claim 2] It is the manufacture approach of the semiconductor device according to claim 1 
characterized by for the high solution of said solubility being a solution which mixed alcohols or a 
water-soluble organic solvent in water in the range in which the 1st resist is not dissolved, and the 
low solution of said solubility being water. 

[Claim 3] Said alcohols are the manufacture approaches of the semiconductor device according to 
claim 2 characterized by being a methanol, ethanol, propanol, or a butanol. 

[Claim 4] Said water-soluble organic solvent is the manufacture approach of the semiconductor 
device according to claim 2 characterized by being N-methyl pyrrolidone, 2-heptanone, or an 
acetone. 

[Claim 5] The high solution of said solubility is the manufacture approach of the semiconductor 
device according to claim 1 characterized by containing a surfactant. 

[Claim 6] Said 1st resist is the manufacture approach of the semiconductor device according to 

claim 1 characterized by being the resist which generates an acid by exposure. 

[Claim 7] Said 1st resist is the manufacture approach of the semiconductor device according to 

claim 1 characterized by being the resist which generates an acid by heat-treatment. 

[Claim 8] Said 1st resist is the manufacture approach of the semiconductor device according to 

claim 1 characterized by being the resist which generates an acid by exposure or heat treatment 

[Claim 9] Said 1st resist is the manufacture approach of the semiconductor device according to 

claim 1 characterized by being a resist containing an acid. 

[Claim 10] The manufacture approach of the semiconductor device according to claim 1 
characterized by enabling it to supply an acid by performing surface treatment for said 1st resist 
pattern by the acid liquid or the sour gas. 

[Claim 11] The manufacture approach of the semiconductor device according to claim 1 
characterized by forming said bridge formation film in the 1st resist pattern front face of said 
predetermined field by exposing the predetermined field of said 1st resist pattern alternatively, and 
heating it. 

[Claim 12] The manufacture approach of the semiconductor device according to claim 1 
characterized by forming said bridge formation film in 1st resist front face other than said 
predetermined field by irradiating an electron beam alternatively to the predetermined field of said 
1st resist pattern. 

[Claim 13] Said 1st resist is the manufacture approach of the semiconductor device according to 
claim 1 characterized by being the resist formed from the mixture of novolak resin and a 
naphthoquinonediazide system sensitization agent. 

[Claim 14] Said 1st resist is the manufacture approach of the semiconductor device according to 
claim 1 characterized by being a chemistry magnification mold resist using ultraviolet rays, EB 
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(electron ray), or the device in which an acid is generated by the exposure of an X-ray. 
[Claim 15] Said 2nd resist is water-soluble resin, the water-soluble resin which causes crosslinking 
reaction by existence of an acid, a water-soluble cross linking agent, or the manufacture approach 
of the semiconductor device according to claim 1 characterized by being such mixture. 
[Claim 16] Said water-soluble resin is the manufacture approach of the semiconductor device 
according to claim 15 characterized by being one kind of polyacrylic acid, a polyvinyl acetal, a 
polyvinyl pyrrolidone, polyvinyl alcohol, polyethyleneimine, a styrene maleic anhydride copolymer, a 
polyvinyl amine, the poly allylamine, oxazoline radical content water soluble resin, water-soluble 
urethane, a water-soluble phenol, water-soluble epoxy, water-soluble melamine resin, a 
water-soluble urea-resin, an alkyd resin, sulfonamides, and these salts, or two kinds or more of 
mixture. 

[Claim 17] Said water-soluble cross linking agent is the manufacture approach of the semiconductor 
device according to claim 15 characterized by being one kind of amino system cross linking agents, 
such as urea system cross linking agents, such as melamine system cross linking agents, such as a 
melamine derivative and a methylol melamine derivative, a urea derivative, a methylolurea derivative, 
an ethylene urea carboxylic acid, and a methylol ethylene urea derivative, and benzoguanamine, 
glycoluryl, and isocyanate, or two kinds or more of mixture. 

[Claim 18] The manufacture approach of the semiconductor device according to claim 1 
characterized by controlling reacting weight with said 1st resist pattern by adjusting the degree of 
acetalization of this polyvinyl-acetal resin, using polyvinyl-acetal resin as the 2nd resist. 
[Claim 19] The manufacture approach of the semiconductor device according to claim 15 
characterized by controlling reacting weight with the 1st resist pattern by adjusting the amount of 
mixing of said water-soluble cross linking agent as said 2nd resist using the mixture of water-soluble 
resin and a water-soluble cross linking agent. 

[Claim 20] Said 2nd resist is the manufacture approach of the semiconductor device according to 
claim 1 5 characterized by containing the mixture of one kind of plasticizer, or two or more kinds of 
plasticizers as an additive further. 

[Claim 21] Said 2nd resist is the manufacture approach of the semiconductor device according to 
claim 15 further characterized by mixing the mixture of one kind of surfactant, or two or more kinds 
of surfactants. 

[Claim 22] The manufacture approach of the semiconductor device according to claim 15 
characterized by using the mixed solvent of water-soluble solvents, such as water or water, alcohol, 
and N-methyl pyrrolidone, as a solvent of said 2nd resist. 

[Claim 23] The semiconductor device characterized by manufacturing by the manufacture approach 
of a semiconductor device according to claim 1 to 22. 

[Claim 24] They are development and the multistage story processing solution which carries out a 
rinse one by one about the 2nd resist by which it was formed on the 1st resist pattern which is 
characterized by providing the following, and which supplies an acid, and the bridge formation film 
was formed in the interface part which touches said 1st resist pattern with said acid. The soluble 
high solution which develops the part of said 2nd resist non-constructing a bridge without dissolving 
said 1st resist pattern The soluble low solution which furthermore carries out the rinse of this 
[Claim 25] It is the multistage story processing solution according to claim 24 characterized by for a 
soluble high solution being a solution which mixed alcohols or a water-soluble organic solvent in 
water in the range in which the 1st resist is not dissolved, and a soluble low solution being water. 
[Claim 26] Alcohols are multistage story processing solutions according to claim 25 characterized by 
being a methanol, ethanol, propanol, or a butanol. 

[Claim 27] A water-soluble organic solvent is a multistage story processing solution according to 
claim 25 characterized by being N-methyl pyrrolidone, 2-heptanone, or an acetone. 
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[Claim 28] A soluble high solution is a multistage story processing solution according to claim 24 

characterized by containing a surfactant. 

[Procedure amendment 3] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0030 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0030] Moreover, the 1st semiconductor device of this invention is manufactured by the 
manufacture approach of a semiconductor device given in said the 1st thru/or 22nd either. 
Moreover, the 1st multistage story processing solution of this invention is formed on the 1st resist 
pattern which supplies an acid. The 2nd resist by which the bridge formation film was formed in the 
interface part which touches the 1st resist pattern with this acid one by one It is development and 
the multistage story processing solution which carries out a rinse, and consists of a soluble high 
solution which develops the part of the 2nd resist non-constructing a bridge without dissolving the 
1st resist pattern, and a soluble low solution which carries out the rinse of this further. Moreover, 
the 2nd multistage story processing solution of this invention is a solution which mixed alcohols or a 
water-soluble organic solvent in water in the range in which a soluble high solution does not dissolve 
the 1st resist, and it is made for a soluble low solution to be water. Moreover, it is made for the 
alcohols of the 3rd multistage story processing solution of this invention to be a methanol, ethanol, 
propanol, or a butanol. Moreover, it is made for the water-soluble organic solvent of the 4th 
multistage story processing solution of this invention to be N-methyl pyrrolidone, 2-heptanone, or 
an acetone. Moreover, it is made, as for the 5th multistage story processing solution of this 
invention, for a solution with high solubility to contain a surfactant. 
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0 ©lStPI«-rfc5*»f,, awtt^»i-5 0 ZOipli 



13 

LT\ 0 6 (f) K*1"J:5i-. 3 ©»$?£ 

>-i a ±|c?gfi|gSr^L/«c^«t zti^mx- 

[0068] zoioteMi&jjmzjitLii, m%%m%. 

gftLT, EMU t&2 0)Uis 

X Y/<9 — ^2 a 1 Ol/^ h/^-yi a i©lg 

[oo6 9 j -ti\zx<o. m-*m&mwi±\zis^T % 

[ o o 7 o J 0 7 tt» 3 ©3r2««-e©*ai 

jjfe<D7'a-t7.su—®X'hZ> 0 El 7 (a) ~ (b) © 
XSli, 0 2 (a) ~ (b) ©I8U:RI«-e*>5. 0 7 
(b) ^1 l/^yt. h/^-yi a SrffMLfc 

m> 07 (c) ^^s«3os^^n 

fc«*fc«*lfceliftfii6-egiftU *ofco«*l;»L 

[007 11 W:, B7 (d) <7?IST*^2<7Dl/v ; X h 
2£ffMU 0 7 (e) (DIgt% M&Mm&'fT? U 

mm$i*mmLtzmt$.x'<D%-mmm4i>Wf&&ti?>. 

[0 0 7 2] f©I©i7 (f) ©IgttB3 ( f ) © 

[0073] rwi^iat, 0 7 (f) t'^i-ip 

v^5iwi-6wti5prtB-c*>5. mid: 9, m-*m 

[0 0 7 4] U_k. *»**S3±|Cftt«M*^^h 
[0 0 7 5] 

<Dm&kts^xt>i&m-aimx'i>*)* &m\z&Ktcm&<D 

[0 0 7 6] i7U #3PJHc}o^-cii, ±M(»i:b\z-B 
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t>©T-fe5„ 

[0077] *tU #3&wwu f2rou-^ h©tm, 

iJitmSfi*. *>5V^ttJ0j»L-C*«i-5B*W (MB 
#IS) SrBjSfcttfcU Il©i/-^ h/^-vi al 

io S$t /< * - v©fflltg|® asftiBft $ ft 5 6. 

[0078] mmmm2. ms i±. ^©spjjwiiig© 
2 ©mm^st^* b^?- yTtmxm&mw-tz 

tz#><DyxJ±X7u—mX'hZ>, 01iD,tr>*0 8^#BB 
UC, ro|6«iO»«2 0»*B»SI/^-V«)3Kj$* 

-f3. 

[0 0 7 9] 08 (a) lOTfijt, ^1«3 
l?:Mt5 0 BlOU^M lliyH-^ (7 0 

20 ~i ooxixittB&nmmm zmLtcm. H S yy 

[0 0 8 0] r ~T*fflV>53ll CDl^* h 1 1 <Dtf-&t 

LTtt. nmmmi x-nmLtzhm^m^^ti 

[0 0 8 1] :©i, ^SKlSCX. PEB (10—1 
30 3 OX,) fi»IL, 7* M/-^ b©«&«£|Sj±£ 
TMAH (f^v^^r^-^A-f Kd 
K) ©»2. 0 w t%#fR7kiS$£ffl^Tg.ttl 
-T5o 08 (b) ted©* o\ZLXMl$.Ztlfz.%il<Dl' 
i/X Y'<9 — >\ 1 a £jji-fi>(DXfoZ> c 
[0 0 8 2] Z.<D'&^ i&gfdjCCtfX hf^D y ? 

W±(i. HS:*tf*10Ui?^ h 1 1 4rffl^5fc^5^i 
40 * lei -51^* isoyj&f&bffltiiXbZ. 

[0 0 8 3] ^iC, 0 8 (b) <7V<*-VJ&*8L 0 8 
(c) t^-f-«tpt N ^»S« (^^-/n) 3±{r, 

Uv?^ h 1 l 4rSf»L*u^ffl»cS*»Sixt®2©u> ? 
^ h l 2-Sr^i-5. 

[0 0 8 4] ::t-fflv^l2©uv/^H2©Wt; 

50 (00 8 5) g2©L'^H2^Lti, 
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[0 0 8 6] fct, @8 (d) irjjrfj; ^m»m 

m3£m&W (6 0-13 Ot) L, ^lCl/-^ h 1 

1 a {c-^n^eTro^ttfeH^^^^tt^lc J; 9 . $ 

2<DU : /7. h 1 2«0^1 OOP-v^ 1 a tco 

t^ii 1 4 2 tf)l^yx h 1 2 ttMJ tl5„ 10 
[0 0 8 7] &|c, @8(f) fcjjr*-J:3i^ *T, $ 
l©l^^l-/^->l l aSrJgAfLfcH***®^© 

[0 0 8 8] «±©±5K, r 2 fciStta 

Si ©i/^ h i i if, ~ <r><%\ idu-^ i i 20 

T»fc»££tfa&£i6Sfc^ 0 $1©^ Hit* 
(008 9] Jfc, ZCOi. 9 %2<DUi/X hs< 

mm i mmr-hZo 

[0 0 9 O] nmC0MM3. 0911, wO*W«HJ6fl> 

[0 0 9 1 ] jfc1\ 09(a) |r*-f <t 9 ^Jjfftg 
l tnui/x h 2 1 Sra*-fS. SBltf>Uv?*h 
2 (7 0~ 1 0 O^T' 1 ftfggfiDSWa 40 

a) frKLfcft, ^i h 2 n73jS5fcftfti^fCi: 

(0 9*T'lt0^£«B&LT^5) . i&gdfSCTPE 
B (10~130t) X&MML?* YUis* hcoftffc 
g£rSl± TMAH (f 1-7^*7^=^ 

AW Kot^ K) tf>#)2. Ow t%$i%l7kmi&£ 
Rl^'Xmik-f&e 09 (b) It, ZoLXJ&l&Ztltz, 
%\<n\s^7, h'<?->2 1 a £7FLT^5„ 

[0 09 2] rot, ^SICJSCTjK^ hf^n ->t'> 50 
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5„ JiLtli, T'a-fe^tLTJt. M©l/^t7'Pt 

^ict*^* h'tf-^oT&rfLx&tmmx'hz. 

[0 0 9 3] 09 (b) 0'<4r — VJgjftft. 09 (c) 
fc*-*-J:5fc, ¥3fcS« (>7^-^) 3 SrHttjgjKT- 

s»&g?T5„ ^oMi^fte, antra/* kmum^ 

-CffoTta^. w<0»^-(0»tt}gjKtt, wis 

®L *l»llou»i**t-etJ:vs Afcittfcit, #Rff, (6 

i^T, SiSi l © u-^ h/^-y 2 l a ©Ifffigfl; 

izj&cx&Azm^x v >x-rz. 

[0 0 9 4] ^<7}&, 0 9 ( e ) lOfti^lC, H© 
l/-^h^->2 1 a<7)±{C, ^<7)#S(Cj;i9^(f-r 
SSBffittft^ft*^*. HSKDlsi?* h'<?->2 1 a 
?r^L^l^J{;jg^^tLfcS2«U-v ; ^ b 2 2£S 
*T-5 0 ::t*ffli>5^2©i^yxh2 2©M, tsj; 

j/^o^it, nfanftmixm^tzkntmmteti?) 
mitGt&i-z. ftfc v »2©^h2 2os$i, & 

glCfCC, $2©i/yxh2 2^7'!;'<-^t5 0 ;© 

[0 0 9 5] 09 ( f ) c*i-J: 5 fc:, *^($« 
«3£gi#iJI (6 0~13 0t) LT, Qm^-fift 

2©L'-^ h 2 2(7)^1 (7)1/^^. — >2 lai© 

xh'<?->2i a«It5J; 5KSR«KJSfcfii L 

fc?|S«S 2 4 7j^2(DU-> s X h 2 2f (Cj^riESixi. 
[0 0 9 6] ^{C, 09 (g) KtiM;, ST, ^ 
i©i/-^ hWL/,i:i^i*gtt©Wil 
If, /d/V-zV) ©S^SiRTiJEi^L, one, 

•^h2 2 Sr*Jgf-r5 0 W±«^glc: J; 9 , 

*7c(t5?s*s*si/h, fo-siMt, aaagiL^^-v 

[0 0 9 7] «±(7)J; Id, r<D3!16©?K!i3t«tjx 
If, Il©U-/XF/^->21aJ:ti2©l'^h 
2 2£$JJgT5i!u!;:, iWtjfffft f 5Sffii&airJS U 
^ffllr «t 9 K5rt£» $ *TSg«i"5 J: 5 fc <z>T 
W©T\ S^SQratCtt), gl©u-^H:^4 

[0098] tfc, roi^iat, I2©i/-^ \>s< 

?->2 2 a g-iw^ifrlfiUcf^L, :M 
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10 0 9 9] 

Koi^TKw-ra. -owftJiwa*, -oa±»ntew 

&2©l"i?* h #*W8 J; h'<* — 

«-Hifi«^*2:«)-r»Wi-5ri:{c-f5 0 ST, » 1 © 

Il©^FtU> ;tfy t1- 10 

7 h=*V Vi?T5?Ka»fe«l***t. Sit Lt»if 

^SrJKj&Lfc S-f, iEl/^ Si ?i-^± 

izMT. mmmJtLtz'&, 8 5t/7o#t-/M-? 
[oioo] nkK. m%m.m.k lt, i &i§/MS:S8* 

^?S:ffl^til©l/^ b£S3teLfc,, 1 2 0 20 

■C/7 OffcT'PEB#yi£*T<>\ ^T, TfrXDWfc 
S£ (jtOSCJCfcI*ttfl, NMD 3) £ffl^T9M££fT 
t\ Hi Ot*ti ?ft#BflMX£koi^x h^* 

[0 10 1] Hi£0ij2. flKDt/vX FiLT, 

LT2 V*/>&ffl^fcft£<fc¥lJttt£f<D iiHU' 

[0 10 2] 4i\ ifBt-v 5 ^. h^, S i ^^-/n±{C 
ST, IsieMnr £fc«fc9WW&o. 8flmi45 30 
.fcdKjfcRLfc. 8 5t/7 Offr-Wlf"*-** 

'N9ftft££tKfrJBv\ 0 1 Lfci 5 fc^** Srffl 

[0 10 3] W:, 1 2 0T;/7 0#TPEB$aJS£fT 

v\ 7/v*ysti GKSUSfctfcK, NMD 

3) ^«v^T|Rfljltrtft\ 01 1 fc^-TJ: 5 fc#StiM' 

[0 10 4] Htfe0tj3. %\<DV''y7s ht LT, 

[0 10 5] ST, itei"^ h£, S i **-/\fcte 
IT, @eafe*-T5ri:liJ:*)»¥iKjO. 8(imi55 
*5te*RUt. 9 ot/9 o fjn:-:/y 
m\ ^^bt»«>*«t«:WiS*fc. ft^T. KrF 
**i^ffi/MKlB«#§6B&fliv^\ 0 1 K*Lfc J: 5 

[0 10 6] ftl;, 1 0 0°C/9 0#TP E B&HSrtT 
l\ 3^T, 7^U*ymtftffi (IKUtfbttll. NMD — 
W) Srffll^T9M££tTV\ HI 2fcjj«i-«t5fti'^ h 50 
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[0107] . W> 1 (Olsi/X h t LT, t-B 

o cfctfy fc KB^->^^u^i:iHB4?a*»f)*rit**b 
38«fb**i$!Ofl;*}ytlB®l'**h (MELKER, 
J. Vac. Sci. Technol. , Bll (6) 
2 7 7 3, 1 9 9 3) *fflV\ 1/^ F/^-y^M 
Lfc. 

[0 10 8] £T, IgUv/^ S i ^_tK 

ST. @te»«i-5wt^J;9BWttO. 52jimi:& 
•5 «fc 9 Lfco ifcfc , 120t/180 #T~<- * 

Uv?x h±fcSf*Ki.itR£ LT, Bgfciaiitglro^^ 
^t-ESP-1 0 0£|f^J«tcLT®!|E^t?L7i$, 8 
Ot/12 0 grC*^- y Zfi-o 

[0 10 9JSC. EBffijIi§$B£fflt^T, 17. 4 u 
C/ cm X-mm^ft -otz., JfclC, 8 0t/12 0»f 
PEB£frofcO*>» tt*&JBVNT**l»Jl:8&fcS« 
L, if^T, TMAHT^yaffeS (fcjsUfcftlttSL 
NMD — W) ^ffl^t l/^x F^?-y®Sil:fro 
fc„ ^W^m, 0 1 3 tC^-Ti 5 #50. 2ymWE 

[oiioist, »2©u^ bttm^m-rznmm 

5~1 2S:ttWi-5. 

311608 5. i2©l'-^ Ytt¥4k LT, 1L 
/P) ^77^», «*{k^t»©slf>> tf=/P7 
•fe^— /^8§T*fo-5^X^y^KW3, t5 <fct*KW 1 <7> 
2 0 w t %fcife&(Dj:m:iv 1 0 0 g K:f$7k<£> 4 0 0 g 

/^8gKW3i5j;r>*KWl<0 5 w t ^-ivejx 

[oiiii *js^j6. i2©^ i-ssat. H 

i£{&j5£>/tf y fc'-A-T-fe*— A-$llt£#y f=^T/V/3 

^□XWS 5 00) , X^-U>'-il7K-7l'-Y>'®E*S 
^-ft: (ARCO chemical ttSL SMA1 0 0 
0, 1 4 40H) , (C^jg-TS^li, ^ife^2tl^«l 

LT, iti^tKO 5 w t Srftfc. 
[0 1 1 2] Hte0ij7. I20l/-^ bttnt LT, 1 
L<D/ X77X=itrffll/^T, ^ F^Wfo-^7?' 
V (H#D--<-t5: KttS. if-f >^3 7 0) ©lOOg 
«tM7KW7 8 0 g, I P A<D4 0 g 4r^i&f-T 6 ^fffllf 
tl^^-L, I!) 1 0 w t %<D^ f D-/V^ 7 5 VTkgi 

mtz 0 

[0 1 13] Hi£#J8. |2W^ httftb LT, 1 L 
^^77^3^^^, (N-^ Y^r-st^iV) / h 
^f">xf l/ySI©10 0g, (N — ^ Y $c is t f fc) 
t Y^^'y^^^WMn lOOg, N-^h^r->/^- 
1 0 0 g tpl-, ZixZ'th. ^E7k(7?8 6 0 g, I 
PA(04 0 g%mfc\CX6f%ffl&W&&L, ^Kfjl, 
l^jl Ow tyoO^^u^ati^ffiSr^fco 
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[0 114] mmm9. 12©^ Yunt lt» m 

6 0 g tmmm7X-fflt* h^Wfn-/M7i>* 
MW.<F> 2 0 g , m*<D 2 0 g Sr^ST* 6 BfFfljf 

10 115] Hi£0«ll 0. !2©U-y^ hTO<t LT, 
S 5 T'#fc*° y t'^^T-fe- ^ -^©KW 3 Tk&ffiW 
1 6 0 g fcHJ£<M8Tii£: (N-/ h+->/ ?vv) >K 

/P) tKn^->ifuyfi©2 0g, N-> h+v/^ 10 
f-^R*© 2 0 g -ttL-pn. 2 0 g 

■P6i*BHIK«R^U 3 «£©*»tt»K 

[oii6] Mmmi i. f2©i-^ lt, 

M&W 5 T'#fc/Jf 1) f^^T-t ?-;KOKW 3 7k^?K« 
1 6 0 gtHiei8T*#fc^ h^v'^^^VK^TKjg^ 
flOg, 2 0g, 3 0 g t*6*«7)2 0 g&Ztl^Hi: 

Sllwt% 20wtl 2 7wt% 20 

[0117] MMM 12. 12© u-v?^ h i lt, mm 
m 5 Ti#fc 5 w t %<d#d \f-j\<T±i>— i\>muitf®& 
wioogii, SIMetftTkSttliSt© 9 *>. 

/K !) tf n/UTA'S— AoWJeo 5 w t VoimwZ 0 g , 3 
5. 3g, 7 2. 2g£jg^L, S&TT\ QtifWifflft 

[0 118] Jfcd, aftwi?^ h^7-yMi;it 

5 x 13-22 Icot NTBMBi-S. 30 

*J£03 1 3 . Hife« 1 -c#fc^f 1 roi"^ h 

^SJxfcS i ^±|£».2HMU 2T'#fc^2W 

l"iSxhttm*ffiT. ^eVa-hLfcm, 8 5t/7 

[0 119] SC. 12 0t/9 0#T'?^~>y^- 
* (MB) ^K^^itfT$-frfc 0 
ffiJBS\ -i y 7°D tTA-T/P3-A^C»jR-e 1 0#Wf§»il: 

U $ P, IC*T* 6 0 tyfflftftt 5 w t K«t •> 
*U Xf>ffcfi|L*: 0 40 

[0 120] ^t, 1 1 0tT**"7 h^-^SrfT 9 - 
tl-<t<3, |glOl/^h/^-yi|:^2©l/-^h 
SeitJiSr^U Hi 4 9i^ s %2<D\sV>xY 

[0 1 2 1 ] 01 4fc*5HT, *°11 \f-/UT±9— i\sffi 
[0 12 2] 'CDif^, 015©r-^|;*tJ:9 50 
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K, >K!1 C=/P7-fe^— /UfflffitjKy t'^ywy/pr,-^ 

[0123] Hj&Sfi&J 1 4 . Hi£#iJ 2 T*#fcf§ 1 CO W 

f feKW 3 2 <D 1/ -yx httnt LXm 

T. hLtcm. 8 51C/7 0#T*7°y-<-^ 

[oi24] fc, i &mftmmzm^x. <y^-^z 

£ffi»ft£fTo fz 0 £ h \C , 15 0V9 0 #T $ * -> 
(MB) fcf¥v\ 3RttE££iiff£-frfc. 

[0125] *tc, immazj y^o ^7^3-^ 

' 1 0 #Ffl!§Htgfc# u $ e> lc*T- 6 0 &fflj£$< 

[0 126] tV^T, 1 1 O'CT*^^ Y~<~?&?ro Z. 

irl-iv, ^1©^ FA7->±l;l2©u-yx h 
*«B£JBj*U 0 1 6 jc^-ti 5 f2©ix-yxh 
/^^-VSr^Lfc. f£&> m*t>. 0. 3 6/imO)I 

[0 12 7] @16JC*5^T, iil)fc^ffofcf^ 

[0 1 2 8] Hi 7(c^i-J:9(-, ««JiSr^j«i-5«| 
©fll©^* h*— — 0. 36/mi 

mftzfifrte^M&ici^ mo. 11 ymi/hLt. 

[0 12 9] w«D»^-. MB-<-^B«|C±Bff^^fT9 
[0130] 1 5 . HM0iJ 2 Tiifc^ 1 © l/y^ 

xmtct'D t'-^T-tf-zummt^uisBim (20 

wt%) <D?g ; -a-i$^^^2^)Uv J x Yt LTfflV*. 
[0 1 3 1] £'2 0U5?* Mt^^rST. ^h°>=j-h 
Lfc^. 10 5t/6 0#, 115t/6 0#, 125 
T:/6 0&<D3nm<D£iftX'** : »y'<-? (MB) 

[0 13 2] *««I^>f y7 , D^7^3-^ 

7k®WiX' 1 0 «.'W»± j!fej* L. $t,t*T?6 0 

[0133] gv^, 1 1 0t:#T-#x h-^-^^ff 0 
ZblCtO. Il(0l/y^h/^-yil;^2©l/y^ 
h^SlrJfJ/SL, 01 ylC, m2C0U'VX 

[0 13 4] 01 8»d±5^T, MBSS^ftt, 
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[01351019 (Dy—y'MC^ti. 0 Jltfeffl 2 
T-^LfcO. 3 6 /unt^fXo*- /W^- >CDf*3 

S^-^(D-9--TX (0. 40«m) 4*, ^SffM^ 

10 13 6] cro^t^t,, MB»fig$fj^lCli'9, fit 

I 0 1 3 7 J Uli^l 1 6 . 2 X''&tz.W, 1 CO Ui/^. 10 

[0138] ^ 2 W US?* uraSfST. * tr^=- h 
Lfcl&, 1 15t/60g- > tU->y^-^ (MB) 

[0139] Rmmmz-i v^d ^7^=-^ 

7k«t-i o£H?8fM:i5fc#U $ £>£*-?6.o&Hft» 20 
[0 14 0] g^t, 1 1 otf*'^ h^—?£fto ' 

[0 14 1] 0 2 OK^T, *»tt*«JW©«fl[SrS 
[0142] ^wSm, 0 2 1 wf-/;H;*ti 5 

I', llte#j2T^J&Uci&0. 3 6nmt^XO*-/V 30 

tt«8SSI<oS^*iSifiJ!ip-t5Hif*# < ^o/c 0 
[0 14 3] rrortH, *Stt*ma>g£jfc£:SlSE 

[0144] Hftftl 1 7 . 3?jj£0iJ 3 X-mtZ-W, l<DUi/X 

(N-> h^r->y^/U) y hdrv-fc Kd*->i 

^fcV^- h L7t^, 1 0 51C/6 O&T??*^^ 

(MB) 3e*E(&£tTofc. 
[0 14 5] &(;:, ^flg^Sr-f y/n f/UT/l'^— A- 
1 0 fMSfrlbifei* U I^tRT* 6 0 

[oi4 6]iv^, i i o'er-*'* h-<-?&fto z 
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U 0 2 Of^Lfctroi^tC, |f§2tf> 
[0 14 7] 02O(C*J^T, *&tt£fl§ai<0!I£&g 

[0 14 8] H2 2«r-X/H^tJ;9 

tC, HiS^J 3 T-Jgfifc Lfc^) 0 . 2 4 n miM X<D#— 

[oi4 9] :©;iM, 
5. 

[0150] nmm 1 8 . nmm 3 1 © u-^ 

^2©l/i?X h t LTffi^t. 

[0 15l]f2©UyXhtt^iT- *t">a-h 
L/c&, 0T^»£St-T6 0fj><£>5 df-»^-<— * (M 
B) fKffi&C'SrfTofc. 

[0 15 2] imffiSZJ y/o tVPT/U^-yi, 

1 0 g>ra»lti5fc}t U £ lb t-*T* 6 0 m$&ft 

[0153] ^V^T, 1 1 OtT**^ h-<— ^ $rtT^ d 

[0154] 02 ofc*jv*-x\ &m&%mm*k 

[0155] ^CD^*. 023 «T-7'M:/Tt i b 
I', HJg{« 3 T-JfM L/c^J 0 . 2 4 w mco^v?^ 

[0 15 6] :©rH^ 1 *3P>114, *B8W^J:?)» 

[0157] mmm 1 9 . m&m 3 x-m^w, 1 © i^v?^ 

#fc (N — ^ h*«>^^-/U) is* h*is3L=?U>mmk 

yy; y f-^T^^-^^^Kojg-a-ft^ lOwt %ict£ 

[0 15 8] g2C0Uv ; ^ hW^iST. Xt°>3— h 
Lfc^, 9 5, 105, 1 15t/6 0?^^yy^ 
-<-^ (MB) Srm\ 5K«E(CSrffofc„ 

[0159] J^iC, #3?tg/§W y/o tVPT/W^-yu 

*^«t- 1 #ro»it£te l, $ ib ic*t-^i 1 ^raaj*-t- 
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[0 1 6 0] gcl^T, 1 lOtf^h^-^^fTir 

3gfiiS£Jfc/&U 02 OIC^Lfct <Dt Italic. H2CD 

[0 16 1] 02OICfcl,NT. ^fig#J£i?sjQL£«£ 
t. L^I/^-g-l^o^T, ?; *->V^— ^rag (MB 

X (*-/uiMX) £SiJ£L/c„ 

[0 1 6 2] Z(D&^ 0 2 4(0^-^1^*1- J; 5 10 
t>fr^tz. 

[0163] 2 0 . Hftffl 3 Tiffed 1©U-^ 

Titfc^y lf^/P7/l'3-^tif l/yfl (lOwt 

%) »S^iilri2rou^HtfftUfflv^. 20 
[0164] 3I2WUV?;* FMS^IT, ^tf^=>- h 
Ut&. 1 1 5t/6 0#(0i+yy^-^ (MB) 

[0 16 5] **«Sw«j»l^±Sr*fc*ttT6 

0 , 180. 30 otpmmft. js it;, ^y/n tvvr 
1 ofj-TOitgfcft u $ ibi'TkT' 5 0 

ffl$Vcifr1-Z>z\ t\z£ 9HJ6U M^T, 11 Otf* 
[0 16 6] *f bJtfc^-VI'O^T, KL 

±TJW*ait##WMl$;h,fctf, v Xn tvuT/ua 

[0167] ^mtxom^^mx'^L^ m^^x^xm 

[0168] mmm 2 1 . mn&m 4 x-ntzm 1©^ 

tfr/i/Tt^-^KwaMi, Hi£#li of 
u t-=/i-7t ^ -/umsi k w 3 t 

(10wt%) ©g^i?rl2 01/^ftU 
[0 1 6 9] JB2 0l/-^ htmSriSTs - h 50 



#F$¥ 1 1-204399 
24 

Ltzm. 8 5tV7 O^H-^tfrV*. Sb2<DU 

[0 170]^!:, 10 5. 1 1 5t/6 0#T*5^r> 
(MB) £m\ **Rj££fTofc. 

[oi 7i] m^. immm&j y xp v^t^-iv 
7k®mx i o &ffl&±ifcft u $ p> {c^kr* 6 o &ffl&ft 

[oi7 2] fv^t, i i ox:t-#^ K^<— ?£ffo z 
^fg®£ffMU 02 o&TFLtzko tmmic %2<r> 

[oi7 3]02 oicfe^x. mmmzmz-x. mmm 

MgO^h^^-Vt'fX (*— A^-f X) 

[0 17 4] m2 6<Dy—y'MZ^-rXo 

H%ffi| 4 T*ffM Lfcfc*) 0 . 2 /i mlM X<D U h 

[0 1 7 5] Z\<DZ\ kfrb. *3K9Jtt, t-Bocft*° 

[oi 76] mt&m 2 2 . 2 x-miz% kou^^ 

SSWMfi, 5 0 (i C / c m' SrSSit Lfc„ 

[01 77] mz, mmm 1 1 x-#fc^ v t'-»7± ? 

mm ( 1 0 w t %) &ifkW6&% 2 <d vtx^x 
m^-u^m^Ltzu-iy^ hy<^~>±izm^Ltz 0 mm 

(MB) *«Rj£*frofc 0 
[0178] ^(C x ^%«StrW h'jUT/Uzn-^ 
7kfei&X 1 0 ^WMHtJJfe}^ U $ 6lC7kT* 6 0 

[0179] ^^T. 1 1 Otf^^ h-<-^ ^fr^ w 
irlcJ:*). |i©^ b/<?-^±\zmiR(fi)lz%2<D 
h^tSSSrffML. 02 OI-iFLfckcOilsMf 

[0180] i2oi;jot>t > e^mssww^ i: x 

[0181] ^rWlS^. 02 7 Wx-y/HC*i-J; 9 
^iS0*J2T-^fi5cLfc^O. 3 6jim»l/^b^ 
- V 14 N S: fig W L 4 A» o fc SB» t J3 1 ^ T tt«/h $ 

[0 18 2] I©:tji>t,, *^0^f4. u-v^. Y;<5> — 



25 

[0 18 3] 

HE. Ui?^ ho#gf/<*->. — v©«*{fc 

[0 18 4] r©J:5fcLT«j*Lfc*»#iSi' 
tilt 5 r. i: # 

Mztitcx^-*&z\,v**—/\'Zttz¥Mfcmm. : k 

10 2] Z<D%W<DnW<Dftmi Ws* h'<9 — > 

[03] :»iS«I6(Dill«l/^ 

[04] r©J5WO|IJ£©Jg«|lffll^*L5*«tt» 

[0 5] r©«WroHtt»«?il^ffl^bix5*Stt« 

[06] rco^flj roUte ©ff^ 1 roi^;*. 

[07] ^ro^KtoHtecojBISirou^ h^^— > 

[08] rro|&^ro^J|co^2ro^v ; ^ h/N^-V 

[09] ^<D3£W<nMfa(DBm3<»ui/?. h/s^-v 



(14) ftB8¥l 1-204399 

26 

*[01O] w<7)|8WcD||]i£fiR|l IZ&rtzmKDV^T. 

[011] ^©38WoHt6W2[c:*5»t5fBi©u^ 
h/^->^^-f¥B0T-fo5„ 
[012] Z<D%W<om&W3lzt$rtZ>%l<DUi?z 
h - > £;oH-5p®0 T*£> 5 0 

[013] r«3BW©llifeW4K4Stt5S6l<7>Uv?* 

[014] iO3BW<03IMSffill 3t*»t*«2 0U5? 
10 * ^?-^£^-r¥®0T*fe5o 

[015] lOi^Oittll 3l^io{t5U'^^ h'< 

[016] rro^OHJg^Jl 4lZ$>ftZ%2<DUis 

[017] i©38W©Hlfi«l 4fcj3»taus?^h/< 

* - MSfe* Sr*i-T- -y^T 3 o 
[018] rro^^ro^^Jl 5lZ&tfzm2 0>uV 

X h/-?^-^^^-r^B0T-fe-5 o 
[01 9] wWSSWOHlfcflill 5ldfcl7-5U-^^ 
20 ?->-t/f X©Jj^*fe$tf-7*^i)5. 

[020] wWjSWO^lteMl 6K:*»t5S|2©U^ 

x h^->£7jH-¥ffi0T*fc£,, 

[02 1] ^<75^^C^Jg«fiJ 1 6fcl:fctt5 h/< 
[022] iOjBWOllttWl 7t*i»tSf520V^ 

[02 3] ^©«W<OHIfeWl 8fc:fctt5$2«>u-:/ 

* h^'^ — X<oaiSg*Sr^-f7 L -yA'-Cfc5 0 
[024] ^<7)|gP^«||ffi«SJl 9{CjStt5^2roi-v ; 

30 * h/<*— ^-y-^XOffl^iemSr^i-x-^T-fcSo 
[02 5] r©55W©HIEfiil2 0tcii(t5|g2rou^ 
^ h^^->-^-rXroSI^*Sr^1-x-y/UT*$>5„ 
[02 6] CO3EW<O3ll60il2 lt*JJt*jB2©U^ 

[02 7] i<D%.W<Dmt&M2 2lC)5l1Z>%i2<7)Ui?7. 
Ys<$-\s^4 XwiBI^*Sr^i-r-y/UT**)5. 

1, ll*5j;t>*2 1 BKOUv^K la. 1 1 a 
iy21a IlO^t-A^-V, 2, 1 2*3 < fctf 
40 2 2 f2Wl'^h 1 3 ¥#|#£K (¥##2 
tt) . 4. 1 4*5^^2 4 $«JS 




[01 7] 







MS 


0.36 ! 




0.25 


iilttu 


0.22 



[0 19] 









5-f> 








0.36 


0.4 0 


0.40 


1 05 




0.25 


0.329 


0.325 


1 1 5 




0.24 


0, 321 


0.319 


1 25 




0.22 


0. 3 1 2 


0.308 



(15) 



ftfflW- 1 1 -20 4 3 



fan [02] m7] 




mi 2] [gii 3 ] 

<«> (b) (c) ( a ) ( b > ( C ) 






( a ) 



[014] 
( b) 



■ 




( a ) 



imi 8] 
( b) 





(c) 



(c) 



[015] 











0 


0 


0.38 


0 


1 


0.37 


5 


1.76 


0.36 


5 


3.68 


0.34 


5 


0 


0.28 



[0 2 0] 




mm 



(17) 



ftfflW- 1 1 -2 04 3 9 



[04] 



^-CHz-CH-^ f CH 2 -CH"^ 



0^.0 O OH 
T C0CH 3 

R=HCH 3 
f Uf ;*7H-A 



COOH 



*' 9f -AL* OUT > 



-f-CHa-CH-)^ -f-CH 2 -CH-^ 
OH NH2 n 



CH 2 
NH 2 



*' l*7*3-A *' Ut'iA7;> 



-(-CH 2 -CH^CH-CH 

(^)|OH OCH3 



NHCHO 



HO-^CH 2 -CH 2 -O^H 



H 2 N-(CH 2 -CH 2 -N^CH 2 -CH 2 -NH>- 
I m n 
<p* 2 

CH 2 

— N — 



-e-r-3- 



* 4 nmn> 



[02 1] 



[022] 



*h**X7U>l?y£0ig< vt%) 




100 


1 1 0 


(33WI2) 


0.36 


0.36 


0 


0.36 


0.3 5 


1 1 


0.34 


0.3 


20 


0.30 


0.2 


27 


0.2 


0.23 









0.24 




0.22 


r w -mi-MBw-twm-r mnmm 


0.1 2 




0.1 3 




. 0. 1 8 



(18) 



1 1-204399 



[05] 



U 

RN—C-NR 
R-H.C^CmOMe.CmOEt 

Ri\ ft ^Ri 
R 2 OH 2 C CH 2 OR 2 

RI=H > CH3.CH20Me,CH20Et 
R2=H,CH3.Et 



NR 

ax 



H 



RN N 



0=T 
HNf 



.NH 



)=0 



NH 



H 



R-H,CH3,CH20Mc,CH20E( 



f 1 ?■ 

R20H 2 C" Y CH2 ° R2 
^N 




IX 

H 2 N N NH 2 



T 

Ri^ CH 2 0R 

Rl=H,CH3,CH20Me.CHOEt 
R2=H,CH3 



o 

1 

ROH 2 C-^ N /\^CH 2 OR 

RO \>R 
R=H,CH3,Et 




H 
COOH 



[02 3] 



±18) 






1 05t 


i 1 5t 


I5wt%) 




0.20 


0.16 


IlDwt%] 


0,24 


0.18 


0.13 



[02 7] 











0.36 




5?fSfl2 0 j 




0.36 




0.24 



[02 4] 











(3U8053) 


0.24 


. 0.24 


95 


0.24 


0.18 


105 
(■21 ) 


0.24 


0,1 4 


1 1 5 


0.24 


0.1 2 



(19) 



4#B8¥l 1 -2 04 3 9 9 



(a) 



(b) 



(<*) 



ims) 






(b> 



(c) 



C<0 



(e) 



Cf ) 



[02 5] 







KLAttlttX 




JSSIfl) 


fit':*;*!-* 




400 


300 




220 


] 10 




200 


110 




0 


0 






5 


1 




0 


0 




K \ \ 



2U 



21a 



55 




.22 



-21a 



,22 
<24 
.21a 
.3 





r 3 



[02 6] 









1 05t 


1 1 5t 


(Hwt%) 


0.20 


0. I 8 


0. 14 




0.20 


0. 1 4 


0.11 


MOwtK) 


0.2 0 


0. J 8 


0.16 



(72>$g9§# jtUJ at- (72) XW* »B 



#0fl¥ 11-204399 



IWrtB] ¥$1 3^7^ 1 9 0 (2 00 1. 7. 1 9) 

1 1 -2 04 3 9 9 
PiPiB] Wl 1^7^ 300 (1 9 9 9. 7. 3 0) 
l^ii^lfc] 1 1-2 0 4 4 

imm^] ¥fM¥ 1 0 - 3 2 0 5 
[HI£#!f5HSJil7Jig] 

H01L 21/027 
G03F 7/095 
H01L 21/306 

If i J 

H01L 21/30 573 

G03F 7/095 

H01L 21/306 D 



VSiiti 0 ] ¥■$. 12^712 1 0 (2 00 0. 7. 2 
1) 

[^RffiJE 1 ] 
[»jE»*»S&&] 91*1* 

[»** 1 1 *WffS»±l^, SB l © ui?* h £$BI 

8?Rr!> J: 0l2Oi/y7. h^-^ 

ZJu&ks Zff)%2(r)Uisxhs<*-yt: 



v*S#tt, 7kT*fo5^t^#©i:-r^f»*9lffi«<7)iji 
a!)K^ 2 -7"?;^ ^/cliT-fe h>T*fc^^i 

ntt&thvvx bT'hzz-tzm'&t-tumm 

[ffi#99] mmiwsx bit. WtZtfi'fZi' 
[1**91 0] itfiESS 1 <7> h 

[ft#Ji i i ] ma&Kois's* bs<f->-<Dffifem 



¥fffl¥- 1 1 -2 0 4 3 9 9 



umm 1 4 1 mjiem io^f e b 

[H*Jli 5 J ffiKM2<D\'i?x Ml, &m±<v® 
III *9 1 6 ] miE*igttro«iiitt. -fyy^y/u 

5^ii2s^«±<7)s-B-4&T-£>3 ^ t *»ati-asr* 
T±?-/u{tfezms.-rz>z ticx ire* i© us? 

[11*311 9] SUf£^2(75Ui;7- h t LT, 7K@tt<7? 

[I**Ji2 0] SuE^cou- v^ Mi, ^blc^Ao^J 



[f«*^2ij m%Z%2<DU^7 Mi, £t>£, is 

[IS*iS2 3] 4i^i,2 2 ©v^-f ixMilS® 

J: o xmm. Lit Z k k 

mm 2 (01-^7 bjmmmm m&MtsmMiivMi 
ii, *vh$ztz®®k^zn*m2 4WM<D&&t& 

ffi#m 2 6 ] 7^3— /Mitt. ^^/-/K J 

ia*« 2 7 1 %mi3tv£]mmi> H-**A>va 



[fi!E3] 

[ffiESt^JSB^] 0 0 3 0 

[0 0 3 0J ifc, w«3gW«>SSi<o**#i6Btt, fiu 
IESB l 4i>LJS2 2ro^-fn*^Sttro^ft^g©®! 

;<?-y(n>±KMi&p.ti. :oii:J:!)Sioi/^i- 



4#F^¥ 11-204399 

EL ^itt ^ W^a^, N-^f;^-pn->, 2- 



-ffi 3- 



